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CLAIMS 



[Claim(s)] 

[Claim 1] It is the data telecommunication system which transmits and receives data through a 
network between the data communication unit of a transmitting side, and the data 
communication unit of two or more receiving sides. The data communication unit of said 
transmitting side A coding means to encode said data hierarchical and to generate coded data, A 
data generation means for correction to generate the data for error corrections to each coded 
data encoded hierarchical with this coding means, It has a transmitting means to transmit said 
coded data encoded hierarchical and data for said error corrections as a respectively different 
data sequence. The data communication unit of said receiving side The data telecommunication 
system characterized by having a selection means to choose a suitable data sequence based on 
a receive state from said respectively different data sequences, and a receiving means to 
receive the data sequence chosen with this selection means. 
[Claim 2] The data sequence transmitted with said transmitting means is a data 
telecommunication system according to claim 1 characterized by being the fundamental series 
according to the hierarchy of coding of said data, one or more extended sequences which are 
the upper layer of these fundamental series, and a data sequence for correction according to 
each data for correction generated to said data encoded hierarchical. 

[Claim 3] Said fundamental series are data telecommunication systems according to claim 2 
characterized by surely being chosen from said data sequences by said selection means. 
[Claim 4] Furthermore, a data packetHzed means for the data communication unit of said 
transmitting side to packet-ize the coded data encoded hierarchical with said coding means, and 
to generate a data packet, It has a data packetHzed means for correction to generate the 
packet for error corrections using the data for said error corrections. Said data generation 
means for correction The data for said error corrections are generated using said data packet. 
Said transmitting means The data telecommunication system according to claim 1 characterized 
by transmitting said data packet and said packet for error corrections as the data sequence of 
said coded data, and a data sequence of the data for said error corrections, respectively. 
[Claim 5] Said transmitting means is a data telecommunication system according to claim 4 
characterized by adding data transmitting time information and the sequence number, and 
transmitting for every data packet within said data sequence. 

[Claim 6] Said data generation means for correction is a data telecommunication system 
according to claim 4 characterized by generating the data for said error corrections only using 
the coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical, and for said data packetHzed means for correction generating a payload header only 
including information indispensable at the time of an error correction, and generating said packet 
for error corrections using the data and said payload header for said error corrections. 
[Claim 7] The data communication unit of said receiving side is a data telecommunication system 
according to claim 1 characterized by having further a condition acquisition means to acquire 
said receive state. 

[Claim 8] Said condition acquisition means is a data telecommunication system according to 
claim 7 characterized by acquiring the rate of a data loss, a transmitting rate, and a receive rate 
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as said receive state. 

[Claim 9] The extended sequence which is a data sequence of the coded data of the upper layer 
further when said rate of a data loss of said selection means is larger than a threshold [ smaller 
than a predetermined threshold ] predetermined in the ratio of said transmitting rate and said 
receive rate is received. The data sequence for correction received when said rate of a data loss 
is smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio 
of said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. It is the 
data telecommunication system according to claim 8 characterized by reducing the extended 
sequence received when said rate of a data loss is smaller than a larger threshold predetermined 
in the ratio of said transmitting rate and said receive rate than a predetermined threshold 
sequentially from the upper layer. 

[Claim 10] Said condition acquisition means is a data telecommunication system according to 
claim 7 characterized by acquiring the rate of a data loss as said receive state. 
[Claim 11] When said rate of a data loss is receiving the data sequence smaller than a 
predetermined threshold for said error corrections, said selection means Reduce the received 
data sequence for error corrections, and the extended sequence which is a data sequence of the 
coded data of the upper layer further is received. When said rate of a data loss has not received 
the data sequence smaller than a predetermined threshold for said error corrections 
Furthermore, when the extended sequence which is a data sequence of the coded data of the 
upper layer is received and said rate of a data loss is receiving an extended sequence more 
greatly than a predetermined threshold It is the data telecommunication system according to 
claim 10 characterized by receiving the data sequence for said error corrections further when 
the received extended sequence is reduced, the data sequence for said error corrections is 
received further and said rate of a data loss has not received the extended sequence more 
greatly than a predetermined threshold. 

[Claim 12] Said predetermined threshold is a data telecommunication system according to claim 
9 or 1 1 characterized by what it opts for according to the coding method of said coded data. 
[Claim 13] A data telecommunication system given in claim 1 thru/or any of 12 they are. [ which 
is characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side ] 

[Claim 14] A coding means to be the data communication unit which transmits data through a 
network to the data communication unit of two or more receiving sides, and to encode said data 
hierarchical and to generate coded data, A data generation means for correction to generate the 
data for error corrections to each coded data encoded hierarchical with this coding means, The 
data communication unit characterized by having a transmitting means to transmit said coded 
data encoded hierarchical and data for said error corrections as a respectively different data 
sequence. 

[Claim 15] The data sequence transmitted with said transmitting means is a data communication 
unit according to claim 14 characterized by being the fundamental series according to the 
hierarchy of coding of said data, one or more extended sequences which are the upper layer of 
these fundamental series, and a data sequence for correction according to each data for 
correction generated to said data encoded hierarchical. 

[Claim 16] Said fundamental series are data communication units according to claim 15 
characterized by surely being chosen from said data sequences by the data communication unit 
of said receiving side. 

[Claim 17] Furthermore, a data packet-ized means to packet-ize the coded data encoded 
hierarchical with said coding means, and to generate a data packet, It has a data packet-ized 
means for correction to generate the packet for error corrections using the data for said error 
corrections. Said data generation means for correction The data for said error corrections are 
generated using said data packet. Said transmitting means The data communication unit 
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according to claim 14 characterized by transmitting said data packet and said packet for error 
corrections as the data sequence of said coded data, and a data sequence of the data for said 
error corrections, respectively. 

[Claim 18] Said transmitting means is a data communication unit according to claim 17 
characterized by adding data trahsmitting time information and the sequence number, and 
transmitting for every data packet within said data sequence. 

[Claim 1 9] Said data generation means for correction is a data communication unit according to 
claim 17 characterized by generating the data for said error corrections only using the coded 
data part of this data packet with reference to the data packet of said data encoded hierarchical, 
and for said data packet-ized means for correction generating a payload header only including 
information indispensable at the time of an error correction, and generating said packet for error 
corrections using the data and said payload header for said error corrections. 
[Claim 20] A data communication unit given in claim 14 thru/or any of 19 they are. [ which is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, ] 

[Claim 21] The data communication unit characterized by having a selection means to choose a 
suitable data sequence based on a receive state from the data sequences which are the data 
communication units which receive data through a network from the data communication unit of 
a transmitting side, and are transmitted from the data communication unit of said transmitting 
side, and a receiving means to receive the data sequence chosen with this selection means. 
[Claim 22] The data sequence transmitted from the data communication unit of said transmitting 
side is a data communication unit according to claim 21 characterized by being the fundamental 
series according to the hierarchy of coding of said data, one or more extended sequences which 
are the upper layer of these fundamental series, and a data sequence for correction according to 
each data for correction generated to said data encoded hierarchical. 
[Claim 23] Said fundamental series are data communication units according to claim 22 
characterized by surely being chosen from said data sequences by said selection means. 
[Claim 24] Furthermore, the data communication unit according to claim 21 characterized by 
having a condition acquisition means to acquire said receive state. 

[Claim 25] Said condition acquisition means is a data communication unit according to claim 24 
characterized by acquiring the rate of a data loss, a transmitting rate, and a receive rate as said 
receive state. 

[Claim 26] The extended sequence which is a data sequence of the coded data of the upper 
layer further when said rate of a data loss of said selection means is larger than a threshold 
[ smaller than a predetermined threshold ] predetermined in the ratio of said transmitting rate 
and said receive rate is received. The data sequence for correction received when said rate of a 
data loss is smaller than a threshold [ smaller than a predetermined threshold ] predetermined in 
the ratio of said transmitting rate and said receive rate is reduced. When said rate of a data loss 
is larger than a larger threshold predetermined in the ratio of said transmitting rate and said 
receive rate than a predetermined threshold, the data sequence for correction is received 
further. It is the data communication unit according to claim 25 characterized by reducing the 
extended sequence received when said rate of a data loss is smaller than a larger threshold 
predetermined in the ratio of said transmitting rate and said receive rate than a predetermined 
threshold sequentially from the upper layer. 

[Claim 27] Said condition acquisition means is a data communication unit according to claim 24 
characterized by acquiring the rate of a data loss as said receive state. 
[Claim 28] When said rate of a data loss is receiving the data sequence smaller than a 
predetermined threshold for said error corrections, said selection means Reduce the received 
data sequence for error corrections, and the extended sequence which is a data sequence of the 
coded data of the upper layer further is received. When said rate of a data loss has not received 
the data sequence smaller than a predetermined threshold for said error corrections 
Furthermore, when the extended sequence which is a data sequence of the coded data of the 
upper layer is received and said rate of a data loss is receiving an extended sequence more 
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greatly than a predetermined threshold It is the data communication unit according to claim 27 
characterized by receiving the data sequence for said error corrections further when the 
received extended sequence is reduced, the data sequence for said error corrections is received 
further and said rate of a data loss has not received the extended sequence more greatly than a 
predetermined threshold. 

[Claim 29] Said predetermined threshold is a data communication unit according to claim 26 or 
28 characterized by what it opts for according to the coding method of said coded data. 
[Claim 30] A data communication unit given in claim 21 thru/or any of 29 they are. [ which is 
characterized by the ability to apply to the multicast communication link to which the multiple 
address of the data, such as a dynamic image, is carried out through networks, such as the 
Internet, from the data communication unit of said transmitting side ] 

-[Claim ...31]- It is_the„data-Communication_approach applied to the data telecommunication system 
which transmits and receives data through a network between the data communication unit of a 
transmitting side, and the data communication unit of two or more receiving sides. The coding 
step which the data communication unit of said transmitting side encodes said data hierarchical, 
and generates coded data, The data generation step for correction which generates the data for 
error corrections to each coded data encoded hierarchical at this coding step, It has the 
transmitting step which transmits said coded data encoded hierarchical and data for said error 
corrections as a respectively different data sequence. The data communication unit of said 
receiving side The data communication approach characterized by having the selection step 
which chooses a suitable data sequence based on a receive state from said respectively 
different data sequences, and the receiving step which receives the data sequence chosen at 
this selection step. 

[Claim 32] The data sequence transmitted at said transmitting step is the data communication 
approach according to claim 31 characterized by being the fundamental series according to the 
hierarchy of coding of said data, one or more extended sequences which are the upper layer of 
these fundamental series, and a data sequence for correction according to each data for 
correction generated to said data encoded hierarchical. 

[Claim 33] Said fundamental series are the data communication approaches according to claim 
32 characterized by surely being chosen from said data sequences in said selection step. 
[Claim 34] Furthermore, the data packet-ized step which the data communication unit of said 
transmitting side packet-izes the coded data encoded hierarchical at said coding step, and 
generates a data packet, It has the data packet-ized step for correction which generates the 
packet for error corrections using the data for said error corrections. At said data generation 
step for correction The data for said error corrections are generated using said data packet. At 
said transmitting step The data communication approach according to claim 31 characterized by 
transmitting said data packet and said packet for error corrections as the data sequence of said 
coded data, and a data sequence of the data for said error corrections, respectively. 
[Claim 35] The data communication approach according to claim 34 characterized by adding data 
transmitting time information and the sequence number, and transmitting for every data packet 
within said data sequence at said transmitting step. 

[Claim 36] The data communication approach according to claim 34 characterized by generating 
the data for said error corrections only using the coded data part of this data packet with 
reference to the data packet of said data encoded hierarchical, generating the payload header 
which includes only information indispensable at the time of an error correction at said data 
packet-ized step for correction, and generating said packet for error corrections at said data 
generation step for correction using the data and said payload header for said error corrections. 
[Claim 37] The data communication unit of said receiving side is the data communication 
approach according to claim 31 characterized by having further the condition acquisition step 
which acquires said receive state. 

[Claim 38] The data communication approach according to claim 37 characterized by acquiring 
the rate of a data loss, a transmitting rate, and a receive rate as said receive state at said 
condition acquisition step. 

[Claim 39] At said selection step, the extended sequence which is a data sequence of the coded 
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data of the upper layer further when said rate of a data loss is larger than a threshold [ smaller 
than a predetermined threshold ] predetermined in the ratio of said transmitting rate and said 
receive rate is received. The data sequence for correction received when said rate of a data loss 
is smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio 
of said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. It is the 
data communication approach according to claim 38 characterized by reducing the extended 
sequence received when said rate of a data loss is smaller than a larger threshold predetermined 
in the ratio of said transmitting rate and said receive rate than a predetermined threshold 
sequentially from the upper layer. 
™[-Claim_40] The-^data communication, approach_according. to claim 37 characterized by acquiring 
the rate of a data loss as said receive state at said condition acquisition step. 
[Claim 41] When said rate of a data loss is receiving the data sequence smaller than a 
predetermined threshold for said error corrections at said selection step Reduce the received 
data sequence for error corrections, and the extended sequence which is a data sequence of the 
coded data of the upper layer further is received. When said rate of a data loss has not received 
the data sequence smaller than a predetermined threshold for said error corrections 
Furthermore, when the extended sequence which is a data sequence of the coded data of the 
upper layer is received and said rate of a data loss is receiving an extended sequence more 
greatly than a predetermined threshold It is the data communication approach according to claim 
40 characterized by receiving the data sequence for said error corrections further when the 
received extended sequence is reduced, the data sequence for said error corrections is received 
further and said rate of a data loss has not received the extended sequence more greatly than a 
predetermined threshold. 

[Claim 42] Said predetermined threshold is the data communication approach according to claim 
39 or 41 characterized by what it opts for according to the coding method of said coded data. 
[Claim 43] The data communication approach given in claim 31 thru/or any of 42 they are. 
[ which is characterized by the ability to apply to the multicast communication link which carries 
out the multiple address of the data, such as a dynamic image, to the data communication unit of 
two or more receiving sides through networks, such as the Internet, from the data 
communication unit of said transmitting side ] 

[Claim 44] It is the storage in which read-out [ computer / which memorized the program which 
performs the data communication approach applied to the data telecommunication system which 
transmits and receives data through a network between the data communication unit of a 
transmitting side and the data communication unit of two or more receiving sides ] is possible. 
The coding step which said data communication approach encodes said data hierarchical, and 
generates coded data, The data generation step for correction which generates the data for 
error corrections to each coded data encoded hierarchical at this coding step, The transmitting 
step controlled to transmit said coded data encoded hierarchical and data for said error 
corrections as a respectively different data sequence, The storage characterized by having the 
selection step which chooses a suitable data sequence based on a receive state from said 
respectively different data sequences, and the receiving step controlled to receive the data 
sequence chosen at this selection step. 

[Claim 45] The data sequence which carries out a transmission control at said transmitting step 
is a storage according to claim 44 characterized by being the fundamental series according to 
the hierarchy of coding of said data, one or more extended sequences which are the upper layer 
of these fundamental series, and a data sequence for correction according to each data for 
correction generated to said data encoded hierarchical. 

[Claim 46] Said fundamental series are storages according to claim 45 characterized by surely 
being chosen from said data sequences in said selection step. 

[Claim 47] Furthermore, the data packet-ized step which packet-izes the coded data encoded 
hierarchical at said coding step, and generates a data packet, It has the data packet-ized step 
for correction which generates the packet for error corrections using the data for said error 
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corrections. At said data generation step for correction The data for said error corrections are 
generated using said data packet. At said transmitting step The storage according to claim 44 
characterized by controlling to transmit said data packet and said packet for error corrections as 
the data sequence of said coded data, and a data sequence of the data for said error 
corrections, respectively. 

[Claim 48] The storage according to claim 47 characterized by controlling by said transmitting 
step to add data transmitting time information and the sequence number, and to transmit for 
every data packet within said data sequence. 

[Claim 49] The storage according to claim 47 characterized by generating the data for said error 
corrections only using the coded data part of this data packet with reference to the data packet 
of said data encoded hierarchical, generating the payload header which includes only information 
_indispensable„at_the_time_of an ertor^corcection at said data packet-ized step for correction, and 
generating said packet for error corrections at said data generation step for correction using the 
data and said payload header for said error corrections. 

[Claim 50] Furthermore, the storage according to claim 44 characterized by having the condition 
acquisition step which acquires said receive state. 

[Claim 51] The storage according to claim 50 characterized by acquiring the rate of a data loss, 
a transmitting rate, and a receive rate as said receive state at said condition acquisition step. 
[Claim 52] It controls by said selection step to receive the extended sequence which is a data 
sequence of the coded data of the upper layer further when said rate of a data loss is larger 
than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of said 
transmitting rate and said receive rate. The data sequence for correction received when said 
rate of a data loss is smaller than a threshold [ smaller than a predetermined threshold ] 
predetermined in the ratio of said transmitting rate and said receive rate is reduced. It controls 
to receive the data sequence for correction further, when said rate of a data loss is larger than a 
larger threshold predetermined in the ratio of said transmitting rate and said receive rate than a 
predetermined threshold. It is the storage according to claim 51 characterized by reducing the 
extended sequence received when said rate of a data loss is smaller than a larger threshold 
predetermined in the ratio of said transmitting rate and said receive rate than a predetermined 
threshold sequentially from the upper layer. 

[Claim 53] The storage according to claim 50 characterized by acquiring the rate of a data loss 
as said receive state at said condition acquisition step. 

[Claim 54] When -said rate of a data loss is receiving the data sequence smaller than a 
predetermined threshold for said error corrections at said selection step It controls to reduce 
the received data sequence for error corrections, and to receive the extended sequence which 
is a data sequence of the coded data of the upper layer further. When said rate of a data loss 
has not received the data sequence smaller than a predetermined threshold for said error 
corrections Furthermore, when it controls to receive the extended sequence which is a data 
sequence of the coded data of the upper layer and said rate of a data loss is receiving an 
extended sequence more greatly than a predetermined threshold When it controls to reduce the 
received extended sequence and to receive the data sequence for said error corrections further 
and said rate of a data loss has not received the extended sequence more greatly than a 
predetermined threshold The storage according to claim 53 characterized by controlling to 
receive the data sequence for said error corrections further. 

[Claim 55] Said predetermined threshold is a storage according to claim 52 or 54 characterized 
by what it opts for according to the coding method of said coded data. 

[Claim 56] A storage given in claim 44 thru/or any of 55 they are. [ which is characterized by the 
ability to apply to the multicast communication link which carries out the multiple address of the 
data, such as a dynamic image, to the data communication unit of two or more receiving sides 
through networks, such as the Internet, from the data communication unit of said transmitting 
side ] 
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DETAILED DESCRIPTION^ „ . 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a data telecommunication system, a data communication unit, the 
data communication approach, and a storage, in more detail, this invention relates data 
generated regularly, such as an image and voice, to a suitable data telecommunication system, a 
data communication unit, the data communication approach, and a storage, when performing real 
time transmission/reception through a network. 
[0002] 

[Description of the Prior Art] Generally, when performing data communication in quality the 
network of not guaranteeing like the Internet, the data loss by the error produced in the network 
is not avoided, especially — difference, such as H.263 (international standards of a full color 
dynamic-image coding method), and MPEG (Moving Picture Experts Group: full color dynamic- 
image compression method), — when transmitting the dynamic image compressed by the codec, 
in order to spread the effect of a data loss also in the space of an image, and the direction of 
time amount, it has been a technical problem with the important correspondence to an error as a 
problem different from control of a transmitting rate. 

[0003] As a means for restoring this data loss, the technique of Forward Error Correction (FEC: 
automatic error correction method) is considered. This transmits beforehand the data (FEC data) 
for performing an error correction to redundancy, when an error actually occurs in a network, it 
restores the data lost using this FEC data,, and it is considered to be suitable! for the 
communication link [ real time / dynamic image / especially ] in that the time delay which error 
restoration takes compared with the method which performs resending of loss data etc. can be 
suppressed comparatively low. As directions of FEC, Internet Draft (An RTP Payload Format for 
Generic Forward Error Correction) by IETF (Internet Engineering Task Force: Internet special 
technical investigating committee) is proposed. 

[0004] In this case, how many the amounts of data of FEC are added changes with network 
situations. Then, the technique of adjusting the redundant amount of data for FEC is devised 
according to the network situation. Even if many terminals exist, such a technique is made on 
the assumption that it says [ one kind of / which carried out data / transmit ]. However, under 
the situation that many accepting stations exist, to adjust the error correction amount of data 
the optimal for every accepting station is desired. 
[0005] 

[Problem(s) to be Solved by the Invention] On the other hand, when transmitting continuation 
media called image voice to two or more accepting stations through a network at coincidence on 
real time, the quality of the media which transmit poses a problem. When especially the network 
environments of each accepting station differ, the problem whether quality media should be 
transmitted according to the terminal connected in the network of a broadband or quality should 
be adjusted to a terminal without the capacity which only the media of low quality can receive 
arises. Then, it hierarchizes, media data are compressed and the technique of transmitting each 
hierarchy by another stream is proposed. Even if only a basic hierarchy receives, the data of 
minimum quality can be received, and the media of high quality can be gradually received now by 
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joining the data stream (data sequence) of the upper layer one by one, and receiving to it more. 
[0006] Thus, the accepting station with the narrow effective band during transmission and 
reception receives only the stream of a basic lower layer, minimum quality is acquired, the 
accepting station with the network of a broadband is received to the stream of the high order 
layer which can reproduce quality media, and the technique quality media are obtained is. devised. 
By such technique, the data with which quality differs variously can be transmitted to two or 
more accepting stations accommodative. Furthermore, in order to correspond to the network 
where the dependability of a transmission line differs, it is desirable to also adjust the amount of 
addition of error correction data according to the network situation for every accepting station. 
[0007] By the way, in the network where the networks (Ethernet (LAN of the bus structure 
which U.S. Xerox, DEC, and three companies of Intel developed jointly), ISDN (Integrated Service 
Digital-Network: Comprehensive Digital Network), modem-etc.) of a different communication 
mode like the Internet are intermingled on the way, and various data flow into an intermediate 
node, a multiple address system like a multicast (method which transmits the same data to two 
or more terminals by one packet) is spreading. In such a situation, when transmitting 
continuation media called image voice to many accepting stations on real time at coincidence, 
according to the topology of the network for every accepting station, the amount of external 
traffic, etc., it is necessary to realize the data transmitting method for having taken into 
consideration the optimal quality and the optimal error resistance. 

[0008] As mentioned above, the multicast communication link which carries out the multiple 
address of the media data, such as a dynamic image, to many addressees through a network is 
beginning to spread, but when performing such a communication link, the correspondence to 
greatly different communication environment among addressees poses a problem. That is, if 
superfluous data flow into an addressee's channel connected by narrow-band width of face when 
transmitting at the high rate according to the addressee who has connected with sufficient 
bandwidth, congestion arises and transmission at a low rate is conversely performed according 
to a low-speed circuit, it will be a problem of the addressee of a broadband using bandwidth and 
stopping going out. Since this problem is coped with, in the transmitting side, two or more 
hierarchized transmit data sequences (data stream) are transmitted, and the approach of 
choosing only a suitable sequence and receiving out of these data sequence, by the addressee 
side, is proposed. The addressee who the addressee who can use a broadband receives the 
sequence of a high rate or a large number by this, and is connected by the narrow-band line can 
realize the communication link by "the "receive rate with each respectively suitable addressee by 
receiving only the sequence of a low rate or a fraction. 

[0009] By the way, when the communication environment between addressees differs greatly like 
a multicast, the generating situations of an error also differ for every addressee, therefore it is 
necessary [ for an addressee to be also able to choose extent of not only a receive rate but the 
error resistance guaranteed according to communication environment ] in order to realize good 
communication link quality. 

[0010] When it be make in view of the point mentioned above and perform data communication 
to much addressees and coincidence through a network , by choose the receive rate and the 
error resistance to which each addressee be suitable for each receiving environment , this 
invention realize good communication link quality , and aim at offer the data telecommunication 
system which enabled distribution of real time animation media especially in the multicast 
environment , a data communication unit , the data communication approach , and a storage . 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 It is the data telecommunication system which transmits and receives data 
through a network between the data communication unit of a transmitting side, and the data 
communication unit of two or more receiving sides. The data communication unit of said 
transmitting side A coding means to encode said data hierarchical and to generate coded data, A 
data generation means for correction to generate the data for error corrections to each coded 
data encoded hierarchical with this coding means, It has a transmitting means to transmit said 
coded data encoded hierarchical and data for said error corrections as a respectively different 
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data sequence. The data communication unit of said receiving side It is characterized by having a 
selection means to choose a suitable data sequence based on a receive state from said 
respectively different data sequences, and a receiving means to receive the data sequence 
chosen with this selection means. 

[0012] In order to attain tlpe. above-mentioned purpose, invention according to claim 2 is 
characterized by the data sequences transmitted with said transmitting means being the 
fundamental series according to the hierarchy of coding of said data, one or more extended 
sequences which are the upper layer of these fundamental series, and a data sequence for 
correction according to each data for correction generated to said data encoded hierarchical. 
[0013] In order to attain the above-mentioned purpose, invention according to claim 3 is 
characterized by surely choosing said fundamental series from said data sequences by said 
selection means. 

[0014] In order to attain the above-mentioned purpose, invention according to claim 4 
Furthermore, a data packet-ized means for the data communication unit of said transmitting side 
to packet-ize the coded data encoded hierarchical with said coding means, and to generate a 
data packet, It has a data packetHzed means for correction to generate the packet for error 
corrections using the data for said error corrections. Said data generation means for correction 
The data for said error corrections are generated using said data packet and said transmitting 
means is characterized by transmitting said data packet and said packet for error corrections as 
the data sequence of said coded data, and a data sequence of the data for said error 
corrections, respectively. 

[0015] In order to attain the above-mentioned purpose, it is characterized by for said 
transmitting means adding data transmitting time information and the sequence number, and 
invention according to claim 5 transmitting it for every data packet within said data sequence. 
[0016] In order to attain the above-mentioned purpose, invention according to claim 6 Said data 
generation means for correction generates the data for said error corrections only using the 
coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. Said data packetHzed means for correction is characterized by generating a payload 
header only including information indispensable at the time of an error correction, and generating 
said packet for error corrections using the data and said payload header for said error 
corrections. 

[0017] In order to attain the above-mentioned purpose, it is characterized by invention according 
to claim 7 having a condition "acquisitidn means by which the data communication unit of said 
receiving side acquires said receive state further. 

[0018] In order to attain the above-mentioned purpose, invention according to claim 8 is 
characterized by said condition acquisition means acquiring the rate of a data loss, a transmitting 
rate, and a receive rate as said receive state. 

[0019] In order to attain the above-mentioned purpose, invention according to claim 9 The 
extended sequence which is a data sequence of the coded data of the upper layer further when 
said rate of a data loss of said selection means is larger than a threshold [ smaller than a 
predetermined threshold ] predetermined in the ratio of said transmitting rate and said receive 
rate is received. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. When said 
rate of a data loss is smaller than a larger threshold predetermined in the ratio of said 
transmitting rate and said receive rate than a predetermined threshold, it is characterized by 
reducing the extended sequence to receive sequentially from the upper layer. 
[0020] In order to attain the above-mentioned purpose, invention according to claim 10 is 
characterized by said condition acquisition means acquiring the rate of a data loss as said 
receive state. 

[0021] In order to attain the above-mentioned purpose, invention according to claim 1 1 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
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for said error corrections, said selection means Reduce the received data sequence for error 
corrections, and the extended sequencewhich is a data sequence of the coded data of the 
upper layer further is received. When said rate of a data loss has not received the data sequence 
smaller than a predetermined threshold for said error corrections Furthermore, when the 
extended sequence which is a data sequence of the coded data of the upper layer is received 
and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When the received extended sequence is reduced, the data sequence 
for said error corrections is received further and said rate of a data loss has not received the 
extended sequence more greatly than a predetermined threshold, it is characterized by receiving 
the data sequence for said error corrections further. 

[0022] In order to attain the above-mentioned purpose, invention according to claim 12 is 
-characterized by determining-said-predetermined threshold according-to the coding method of 
said coded data. 

[0023] In order to attain the above-mentioned purpose, invention according to claim 13 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side. 

[0024] In order to attain the above-mentioned purpose, invention according to claim 14 A coding 
means to be the data communication unit which transmits data through a network to the data 
communication unit of two or more receiving sides, and to encode said data hierarchical and to 
generate coded data, A data generation means for correction to generate the data for error 
corrections to each coded data encoded hierarchical with this coding means, It is characterized 
by having a transmitting means to transmit said coded data encoded hierarchical and data for 
said error corrections as a respectively different data sequence. 

[0025] In order to attain the above-mentioned purpose, invention according to claim 15 is 
characterized by the data sequences transmitted with said transmitting means being the 
fundamental series according to the hierarchy of coding of said data, one or more extended 
sequences which are the upper layer of these fundamental series, and a data sequence for 
correction according to each data for correction generated to said data encoded hierarchical. 
[0026] In order to attain the above-mentioned purpose, invention according to claim 16 is 
characterized by surely choosing said fundamental series from said data sequences by the data 
communication unit of said receiving side. 

[0027] In order to attain the above-mentioned purpose, invention according to claim 17 
Furthermore, a data packet-ized means to packet-ize the coded data encoded hierarchical with 
said coding means, and to generate a data packet, It has a data packet-ized means for 
correction to generate the packet for error corrections using the data for said error corrections. 
Said data generation means for correction The data for said error corrections are generated 
using said data packet, and said transmitting means is characterized by transmitting said data 
packet and said packet for error corrections as the data sequence of said coded data, and a 
data sequence of the data for said error corrections, respectively. 
[0028] In order to attain the above-mentioned purpose, it is characterized by for said 
transmitting means adding data transmitting time information and the sequence number, and 
invention according to claim 18 transmitting it for every data packet within said data sequence. 
[0029] In order to attain the above-mentioned purpose, invention according to claim 19 Said 
data generation means for correction generates the data for said error corrections only using the 
coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. Said data packet-ized means for correction is characterized by generating a payload 
header only including information indispensable at the time of an error correction, and generating 
said packet for error corrections using the data and said payload header for said error 
corrections. 

[0030] In order to attain the above-mentioned purpose, invention according to claim 20 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
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more receiving sides through networks, such as the Internet 

[0031] In order to attain the above-mentioned purpose, invention according to claim 21 is a data 
communication unit which receives data through a network from the data communication unit of 
a transmitting side, and is; characterized by having a selection means to choose a suitable data 
sequence based on a recejve state from the data sequences transmitted from the data 
communication unit of said transmitting side, and a receiving means to receive the data 
sequence chosen with this selection means. 

[0032] In order to attain the above-mentioned purpose, invention according to claim 22 is 
characterized by the data sequences transmitted from the data communication unit of said 
transmitting side being the fundamental series according to the hierarchy of coding of said data, 
one or more extended sequences which are the upper layer of these fundamental series, and a 
data sequence for correction according to each data for correction generated to said data 
encoded hierarchical. 

[0033] In order to attain the above-mentioned purpose, invention according to claim 23 is 
characterized by surely choosing said fundamental series from said data sequences by said 
selection means. 

[0034] In order to attain the above-mentioned purpose, invention according to claim 24 is 
characterized by having further a condition acquisition means to acquire said receive state. 
[0035] In order to attain the above-mentioned purpose, invention according to claim 25 is 
characterized by said condition acquisition means acquiring the rate of a data loss, a transmitting 
rate, and a receive rate as said receive state. 

[0036] In order to attain the above-mentioned purpose, invention according to claim 26 The 
extended sequence which is a data sequence of the coded data of the upper layer further when 
said rate of a data loss of said selection means is larger than a threshold [ smaller than a 
predetermined threshold ] predetermined in the ratio of said transmitting rate and said receive 
rate is received. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. When said 
rate of a data loss is smaller than a larger threshold predetermined in the ratio of said 
transmitting rate and said receive rate than a predetermined threshold, it is characterized by 
reducing the extended sequence to receive sequentially from the upper layer. 
[0037] In order to attain the above-mentioned purpose, invention according to claim 27 is 
characterized by said condition acquisition means acquiring the rate of a data loss as said 
receive state. 

[0038] In order to attain the above-mentioned purpose, invention according to claim 28 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
for said error corrections, said selection means Reduce the received data sequence for error 
corrections, and the extended sequence which is a data sequence of the coded data of the 
upper layer further is received. When said rate of a data loss has not received the data sequence 
smaller than a predetermined threshold for said error corrections Furthermore, when the 
extended sequence which is a data sequence of the coded data of the upper layer is received 
and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When the received extended sequence is reduced, the data sequence 
for said error corrections is received further and said rate of a data loss has not received the 
extended sequence more greatly than a predetermined threshold, it is characterized by receiving 
the data sequence for said error corrections further. 

[0039] In order to attain the above-mentioned purpose, invention according to claim 29 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0040] In order to attain the above-mentioned purpose, invention according to claim 30 is 
characterized by the ability to apply to the multicast communication link to which the multiple 
address of the data, such as a dynamic image, is carried out through networks, such as the 
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Internet, from the data communication unit of said transmitting side. 
~[0041] In order to attain the above-mentioned purpose, invention according to claim 31 It is the 
data communication approach applied to the data telecommunication system which transmits 
and receives data through a network between the data communication unit of a transmitting side, 
and the data communication unit of two or more receiving sides. The coding step which the data 
communication unit of said transmitting side encodes said data hierarchical, and generates coded 
data, The data generation step for correction which generates the data for error corrections to 
each coded data encoded hierarchical at this coding step, It has the transmitting step which 
transmits said coded data encoded hierarchical and data for said error corrections as a 
respectively different data sequence. The data communication unit of said receiving side It is 
characterized by having the selection step which chooses a suitable data sequence based on a 
-receive-state-from-said respectively-different-data sequenees-and-the receiving step-which 
receives the data sequence chosen at this selection step. 

[0042] In order to attain the above-mentioned purpose, invention according to claim 32 is 
characterized by the data sequences transmitted at said transmitting step being the fundamental 
series according to the hierarchy of coding of said data, one or more extended sequences which 
are the upper layer of these fundamental series, and a data sequence for correction according to 
each data for correction generated to said data encoded hierarchical. 
[0043] In order to attain the above-mentioned purpose, invention according to claim 33 is 
characterized by surely choosing said fundamental series from said data sequences in said 
selection step. In order to attain the above-mentioned purpose, invention according to claim 34 
Furthermore, the data packet-ized step which the data communication unit of said transmitting 
side packet-izes the coded data encoded hierarchical at said coding step, and generates a data 
packet, It has the data packet-ized step for correction which generates the packet for error 
corrections using the data for said error corrections. At said data generation step for correction 
The data for said error corrections are generated using said data packet, and it is characterized 
by transmitting said data packet and said packet for error corrections as the data sequence of 
said coded data, and a data sequence of the data for said error corrections, respectively at said 
transmitting step. 

[0044] In order to attain the above-mentioned purpose, invention according to claim 35 is 
characterized by adding data transmitting time information and the sequence number, and 
transmitting for every data packet within said data sequence, at said transmitting step. 
[0045] In order to attain the above-mentioned purpose, invention according to claim 36 At said 
data generation step for correction, the data for said error corrections are generated only using 
the coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. At said data packet-ized step for correction, it is characterized by generating a 
payload header only including information indispensable at the time of an error correction, and 
generating said packet for error corrections using the data and said payload header for said error 
corrections. 

[0046] In order to attain the above-mentioned purpose, it is characterized by invention according 
to claim 37 having the condition acquisition step from which the data communication unit of said 
receiving side acquires said receive state further. 

[0047] In order to attain the above-mentioned purpose, invention according to claim 38 is 
characterized by acquiring the rate of a data loss, a transmitting rate, and a receive rate as said 
receive state at said condition acquisition step. 

[0048] In order to attain the above-mentioned purpose, invention according to claim 39 At said 
selection step, the extended sequence which is a data sequence of the coded data of the upper 
layer further when said rate of a data loss is larger than a threshold [ smaller than a 
predetermined threshold ] predetermined in the ratio of said transmitting rate and said receive 
rate is received. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. When said 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2006/10/04 



JP,2001-045098,A [DETAILED DESCRIPTION] 



7/19 ^— v 



rate of a data loss is smaller than a larger threshold predetermined in the ratio of said 
transmitting rate and said receive rate than a predetermined threshold, it is characterized by 
reducing the extended sequence to receive sequentially from the upper layer. 
[0049] In order to attain the above-mentioned purpose, invention according to claim 40 is 
characterized by acquiring.the rate of a data loss as said receive state at said condition 
acquisition step. 

[0050] In order to attain the above-mentioned purpose, invention according to claim 41 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
for said error corrections at said selection step Reduce the received data sequence for error 
corrections, and the extended sequence which is a data sequence of the coded data of the 
upper layer further is received. When said rate of a data loss has not received the data sequence 
-smallerthan- a- predetermined-threshold for-said error-eorrections-Furthermore, when the 
extended sequence which is a data sequence of the coded data of the upper layer is received 
and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When the received extended sequence is reduced, the data sequence 
for said error corrections is received further and said rate of a data loss has not received the 
extended sequence more greatly than a predetermined threshold, it is characterized by receiving 
the data sequence for said error corrections further. 

[0051] In order to attain the above-mentioned purpose, invention according to claim 42 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0052] In order to attain the above-mentioned purpose, invention according to claim 43 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side. 

[0053] In order to attain the above-mentioned purpose, invention according to claim 44 It is the 
storage in which read-out [ computer / which memorized the program which performs the data 
communication approach applied to the data telecommunication system which transmits and 
receives data through a network between the data communication unit of a transmitting side and 
the data communication unjt of two or more receiving sides ] is possible. The coding step which 
said data communication approach encodes said data hierarchical, and generates coded data, 
The data "generation step forcorrection which generates the data for error corrections to each 
coded data encoded hierarchical at this coding step, The transmitting step controlled to transmit 
said coded data encoded hierarchical and data for said error corrections as a respectively 
different data sequence, It is characterized by having the selection step which chooses a 
suitable data sequence based on a receive state from said respectively different data sequences, 
and the receiving step controlled to receive the data sequence chosen at this selection step. 
[0054] In order to attain the above-mentioned purpose, invention according to claim 45 is 
characterized by the data sequences which carry out a transmission control at said transmitting 
step being the fundamental series according to the hierarchy of coding of said data, one or more 
extended sequences which are the upper layer of these fundamental series, and a data sequence 
for correction according to each data for correction generated to said data encoded hierarchical. 

[0055] In order to attain the above-mentioned purpose, invention according to claim 46 is 
characterized by surely choosing said fundamental series from said data sequences in said 
selection step. 

[0056] In order to attain the above-mentioned purpose, invention according to claim 47 
Furthermore, the data packet-ized step which packet-izes the coded data encoded hierarchical 
at said coding step, and generates a data packet, It has the data packet-ized step for correction 
which generates the packet for error corrections using the data for said error corrections. At 
said data generation step for correction The data for said error corrections are generated using 
said data packet. At said transmitting step It is characterized by controlling to transmit said data 
packet and said packet for error corrections as the data sequence of said coded data, and a 
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data sequence of the data for said error corrections, respectively. 

[0057] In order to attain the above-mentioned purpose, invention according to claim 48 is 
characterized by controlling by said transmitting step to add data transmitting time information 
and the sequence number, and to transmit for every data packet within said data sequence. v 
[0058] In order to attain the above-mentioned purpose, invention according to claim 49 At said 
data generation step for correction, the data for said error corrections are generated only using 
the coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. At said data packet-ized step for correction, it is characterized by generating a 
payload header only including information indispensable at the time of an error correction, and 
generating said packet for error corrections using the data and said payload header for said error 
corrections. 

[0059] In order -to-attain the above-mentioned purposeHnvention aceording-to claim 50 is 
characterized by having further the condition acquisition step which acquires said receive state. 
[0060] In order to attain the above-mentioned purpose, invention according to claim 51 is 
characterized by acquiring the rate of a data loss, a transmitting rate, and a receive rate as said 
receive state at said condition acquisition step. 

[0061] In order to attain the above-mentioned purpose, invention according to claim 52 It 
controls by said selection step to receive the extended sequence which is a data sequence of 
the coded data of the upper layer further when said rate of a data loss is larger than a threshold 
[ smaller than a predetermined threshold ] predetermined in the ratio of said transmitting rate 
and said receive rate. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. It controls to receive the data sequence 
for correction further, when said rate of a data loss is larger than a larger threshold 
predetermined in the ratio of said transmitting rate and said receive rate than a predetermined 
threshold. When said rate of a data loss is smaller than a larger threshold predetermined in the 
ratio of said transmitting rate and said receive rate than a predetermined threshold, it is 
characterized by reducing the extended sequence to receive sequentially from the upper layer. 
[0062] In order to attain the above-mentioned purpose, invention according to claim 53 is 
characterized by acquiring the rate of a data loss as said receive state at said condition 
acquisition step. 

[0063] In order to attain the above-mentioned purpose, invention according to claim 54 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
for said error corrections at said selection step It controls to reduce the received data sequence 
for error corrections, and to receive the extended sequence which is a data sequence of the 
coded data of the upper layer further. When said rate of a data loss has not received the data 
sequence smaller than a predetermined threshold for said error corrections Furthermore, when it 
controls to receive the extended sequence which is a data sequence of the coded data of the 
upper layer and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When it controls to reduce the received extended sequence and to 
receive the data sequence for said error corrections further and said rate of a data loss has not 
received the extended sequence more greatly than a predetermined threshold, it is characterized 
by controlling to receive the data sequence for said error corrections further. 
[0064] In order to attain the above-mentioned purpose, invention according to claim 55 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0065] In order to attain the above-mentioned purpose, invention according to claim 56 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side. 
[0066] 

[Embodiment of the Invention] Hereafter, the gestalt of the 2nd operation is explained to the 
gestalt list of operation of the 1st of this invention at a detail based on a drawing. 
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[0067] [Gestalt of the 1st operation] drawin g 1 is the block diagram showing the configuration of 
the data communication unit concerning the gestalt of operation of the 1st of this invention. As 
for the data communication unit concerning the gestalt of operation of the 1st of this invention, 
a transmit terminal 1-1, and two or more accepting stations 1-21 and 1-22 — are constituted 
possible [ a communication link Jthrough the network 1-3. Drawin g 1 shows the internal 
configuration and connection relation of each terminal in the case of receiving the data which a 
transmit terminal 1-1 transmits by the accepting station 1-21 and 1-22 — through a network 1- 
3. 

[0068] Furthermore, the above-mentioned transmit terminal 1-1 is equipped with the data 
generation section 1-11, the layer 1 transmitting section (BaseLayerD 1-121, the layer 2 
transmitting section (FECLayerO 1-122, the layer 3 transmitting section (Enhancement Layer 2) 
-1-123; the layeM-transmitting-section (FEC- Layer 2) 1-1-24 r and the layer 5 transmitting section 
(Enhancement Layer 3) 1-125. Furthermore, the above-mentioned accepting station 1—21 is 
equipped with the data receive section 1-211, the data-processing section 1-212, the receiving 
layer selection section 1-213, and the receiving status monitor section 1-124. In addition, other 
accepting-station 1-22 — omits illustration like the above-mentioned accepting station 1-21 for 
a configuration. 

[0069] Here, it does not contain to a large-scale thing which many and unspecified networks 
[ like LAN (Local Area Network) currently managed by the in-house to the so-called Internet ] 
whose network 1-3 in the gestalt of operation of the 1st of this invention is combined, and does 
not specify about the gestalt. 

[0070] Although the image data by which the capture was specifically carried out with the video 
camera as data which a transmit terminal 1-1 transmits can be considered if the above- 
mentioned configuration is explained in full detail with actuation, as contents of data, it does not 
restrict to an image. In a transmit terminal 1-1, the data generation section 1-1 1 encodes the 
media which transmit hierarchical. Since hierarchy coding is used, although it is of inferior quality 
when it reappears only by the Base layer (fundamental series), media are reproducible at worst. 
The Enhancement layer (extended sequence) of a high order is combining with a Base layer and 
using, and can reproduce media in high quality more. For example, resolution serves as a high, 
high image of a frame rate in case of the case of an image. The data by which hierarchy coding 
was carried out are packet-ized for transmission, and the FEC data for an error correction are 
generated about each hierarchy based on the packet-ized data. A parity packet etc. shall be 
used as FEC data. 

[0071] A Base layer, each Enhancement layer, and the error correction layer to each are sent to 
another layer transmitting section (data transmitting section) 1-121 to 1-125 as a respectively 
different stream. The layer transmitting section (data transmitting section) 1-121 to 1-125 adds 
the information on time of day that a sequence number and data are transmitted for every 
packet, sends out each layer to a network 1-3 as another stream, and carries out a multicast 
(distribute the same information to two or more specific destinations) to it. It shall be chosen by 
the accepting station 1-21 and 1-22 — which layer is received. 

[0072] On the other hand, each accepting station 1-21 and 1-22 — receive only a suitable thing 
among each layer transmitted. The received data are sent to the data-processing section 1-212, 
and are processed. For example, when data are an image, processings (a decryption, display 
process, etc.) for displaying an image are performed in the data-processing section 1-212. In 
each accepting station 1-21 and 1-22 — , during data reception, the receiving status monitor 
section 1-214 carries out the monitor of the receiving situations, such as a packet loss and a 
transit delay, and sends the information to the receiving layer selection section 1-213. The 
receiving layer selection section 1-213 determines the layer which should receive according to 
the sent receiving situation. It reports that the receiving layer selection section 1-213 receives 
about the determined layer to the data receive section 1-211, and the data receive section 1- 
211 continues receiving the specified layer. 

[0073] Next, the transmit terminal 1-1 of the data communication unit concerning the gestalt of 
operation of the 1st of this invention constituted like the above and each accepting station 1-21, 
1-22 — It explains referring to drawing 2 - drawing 4 </A> about actuation. The flow chart 
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which shows the data transmitting processing by the side of the transmit terminal of the data 
communication-unit which drawing-2 requires for the gestalt of operation of the 1st of this 
invention, the flow chart which shows the data reception by the side of the accepting station of 
the data communication unit which drawing 3 requires for the gestalt of operation of the 1st of 
this invention, and drawin g 4 are the accepting station 1-21 of the data communication unit 
concerning the gestalt of operation of the 1st of this invention, and a flow chart which shows the 
receiving layer selection processing in 1-22 — . 

[0074] First, actuation of the transmit terminal 1-1 of a data communication unit is explained 
based on the flow chart of drawin g 2 . 

[0075] First, in a transmit terminal 1-1, the data which should be transmitted are incorporated 
(step S201) and hierarchy coding of the data is carried out (step S202). With a hierarchy coding 
-technique-most based on-a-low^-ranking-Base layer-it-shall-compress by-adding an Enhancement 
layer one by one from low order, so that quality improves gradually. Each hierarchy's data are 
packet-ized and the stream of a Base layer and the stream of each Enhancement layer are 
generated (step S203). For example, when it encodes to three hierarchies, two-layer generation 
of the stream of one layer and an Enhancement layer will be carried out for the stream of a Base 
layer. 1 

[0076] And with reference to a data packet, the packet for an error correction is generated 
about each hierarchy's data, and one stream of data streams of a FEC layer is generated at a 
time about each hierarchy (step S204). A parity packet etc. may be used for an error correction. 
Thus, with the media data and FEC data which were hierarchized, the layer of a data stream is 
generated and it is sent out on a network 1 -3 as a respectively different data stream (step 
S205). In case data are sent out to a network 1-3 (step S205), the sequence number managed 
the whole stream and the information on the time stump of transmitting time of day are given to 
a packet. 

[0077] Next, each accepting station 1-21 of the data communication unit concerning the gestalt 
of operation of the 1st of this invention, 1-22 — Actuation is explained based on the flow chart 
of drawing 3 . 

[0078] In each accepting station 1-21 and 1-22 — , the data transmitted through a network 1-3 
from the transmit terminal 1-1 are received in the data receive section 1-211 (step S301). The 
data sent from the transmit terminal 1-1 are processed in the data-processing section 1-212 
(step S302). The display of an image etc. is performed when for example, image data have been 
sent from the transmit terminal 1-1 . 

[0079] Each accepting station 1-21 and 1-22 — are one side, and carry out the monitor of the 
statistical information of a transceiver situation periodically (step S303). As a transceiver 
situation at this time, the rate of a packet loss, a transmitting rate, a receive rate, etc. are 
mentioned; Although the rate of a packet loss is missing among the sequence numbers given to 
the transmit data, it is measurable from a number. A transmitting rate can be guessed from the 
time stump and sequence number which were given to the transmit data. Moreover, a receive 
rate is easily calculable with the packet size of received data, and the log of time of day. And the 
layer of the data which the accepting station should receive is chosen from the transceiver 
situation (step S304). When a receiving layer has modification by selection, the layer which 
actually receives is changed (step S305), and reception of data is continued after modification 
about the data of the layer which will receive. 

[0080] Next, the receiving layer selection processing in the accepting station 1-21 of the data 
communication unit concerning the gestalt of operation of the 1st of this invention and 1-22 
is explained based on the flow chart of drawin g 4 . 

[0081] First, the rate of a packet loss is investigated and the ratio of the receive rate to a 
transmitting rate is compared with a threshold (for example, 0.9) below as compared with a 
threshold (for example, 5%) (step S401) (step S402). The rate of a loss is smaller than a 
threshold, and when a transceiver rate ratio is larger than a threshold, since I hear that there are 
also few losses, the Enhancement layer of the upper layer shall be further received by 
allowances being in a band (step S403). Although the rate of a loss is smaller than a threshold, 
and it is thought that there are few losses and the quality of a channel is good when a 
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transceiver rate ratio is also smaller than a threshold, what transmitted cannot fully be received 
but it is thought-th at there is only no bandwidth which fully receives the amount of data 
transmitted. In this case, since it is not necessary to receive a redundant FEC layer vainly, the 
FEC layer which has received is reduced (step S404). 

[0082] Since it is thought that there is no dependability in a channel, it is newly begun for the 
rate of a loss to be larger than a threshold, for the bandwidth of a network 1-3 to be enough 
when a transceiver rate ratio is sufficiently larger than a threshold, but to receive a FEC layer 
(step S406). On the other hand, since it is thought that the rate of a loss is larger than a 
threshold, and bandwidth is fundamentally insufficient when a transceiver rate ratio is smaller 
than a threshold, the Enhancement layer which receives is reduced sequentially from the thing of 
a high order (step S407). Under the present circumstances, when the FEC layer about the 
Enhancement-layer-whieh-eancels-that reception-has also received, reception-of this FEC layer is 
also stopped. 

[0083] Repeating the above steps, a transmit terminal 1-1 sends out the data stream of the data 
by which hierarchy coding was carried out, and two or more layers generated by FEC for an error 
correction on a network 1-3. In an accepting station 1-21 and 1-22 — , according to a receiving 
situation, the data of a layer suitable as mentioned above are chosen, and it receives. 
[0084] Drawing 5 is the explanatory view showing the transceiver situation of the hierarchized 
data that it is realizable with the above-mentioned technique concerning the gestalt of operation 
of the 1st of this invention. Among drawing, the bottom is a transmitting side and is the example 
of the hierarchical data currently prepared by hierarchy coding and the error correction. A Base 
layer and two Enhancement layers are generated in this example. The FEC layer for every one- 
layer error correction of three layers is prepared for a total of three data streams, respectively. 
Only a Base stream will receive the narrow accepting station (client) of a network band like [ in / 
A / drawing ]. 

[0085] Although the accepting station with a network band large on the other hand to some 
extent (client) will receive three data streams like [ for example, in / B or C / drawing ], the 
accepting station connected by the unstable network with many packet losses receives a FEC 
stream like [ in / B / drawing ]. The accepting station connected in the network which, on the 
other hand, has dependability with few packet losses will not receive a FEC stream like [ in / C / 
drawing 1 but will receive a media data stream to the quality top layer. 
[0086] Drawing 6 is the block diagram showing the example which applied the data 
communication unit concerning the gestalt of operation of the 1st of this invention mentioned 
above to the data telecommunication system. The profile configuration of the data 
telecommunication system concerning the gestalt of operation of the 1st of this invention is 
carried out from the camera server 10 and the client 20. Furthermore, the camera server 10 is 
equipped with a camera 100, the capture section 101, an interface 102, CPU103, ROM104 and 
RAM 105, external storage 106, the keyboard 107, the display 108, and the communication 
interface 109. Furthermore, the client 20 is equipped with CPU203, ROM204, RAM205, external 
storage 206, the keyboard 207, the display 208, and the communication interface 209. 300 in 
drawing shows a network. 

[0087] If the above-mentioned configuration is explained in full detail, the camera server 10 will 
transmit the image data photoed with the camera 100 to a client 20 through a network 300. In 
correspondence with the configuration of drawing 6 , and the configuration of above-mentioned 
drawin g 1 , the camera server 10 corresponds to a transmit terminal 1-1, and dealing with an 
accepting station 1-21 can understand a client 20. Furthermore, two or more these clients 20 
will exist in a different location connected in the network 300. 

[0088] Now, the hardware-difference between the camera server 10 and a client 20 is a 
difference in whether it has a camera and the capture section, and the camera server 10 and 
client 20 both sides can realize it with a personal computer. That is, signs 103-109 and signs 
203-209 are the same configurations substantially, and each can realize them by general- 
purpose computer (for example, personal computer). 

[0089] On the other hand, it differs in that the software (it is stored in external storage 206, and 
it is loaded to RAM205 and performs) which the software (it is stored in external storage 106, 
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and it is loaded to RAM 105 and performs) for compressing the image data which carried out the 
capture in the camera server 10, generating the data of an error correction, and transmitting to a 
client 20 is operating, receives image data in a client 20, and displays it operates by software. 
About compression of data, although it is also possible to also carry out in hardware by the 
capture card and to carry out by software, it becomes the conditions for realizing the gestalt of 
operation of the 1st of this invention that it is compressible using a hierarchy coding technique. 
[0090] However, in this example, when it divides into the camera server 10 and a client 20 for 
convenience, and is only shown and video capture ability is added to both sides, both sides can 
function as a camera server and a client, 

[0091] Now, it explains, referring to the flow chart of drawing 7 - drawing 9 about the actuation 
in the case of applying actuation of the data communication unit of above-mentioned drawin g 1 
explained previously-to the -data -telecommunication system of- drawing-e .-The flow chart which 
shows the transmitting processing in the camera server which drawin g 7 requires for the. gestalt 
of operation of the 1st of this invention, the flow chart which shows the data reception in the 
client which drawin g 8 requires for the gestalt of operation of the 1st of this invention, and 
drawing 9 are flow charts which show the receiving layer modification processing in the client 
concerning the gestalt of operation of the 1st of this invention. 

[0092] First, it explains from actuation of the camera server 10 ( drawing 7 ). First, in the camera 
server 10, the image which carried out the capture from the camera 100 in the capture section 
101 according to capture spacing is incorporated (step S701). Hierarchy coding of the image by 
which the capture was carried out in the capture section 101 is carried out at two or more 
hierarchies (step S702). Next, it is divided into the packet of suitable magnitude for every 
hierarchy (step S703). Furthermore, the parity packet for an error correction is generated about 
the media data of each packet-ized layer (step S704). A parity packet shall be added to one 
number packet of media data. 

[0093] Thus, rate adjustment is carried out so that it may be enough for the following capture 
timing, and the data of each generated layer are transmitted on a network 300 as a respectively 
different data stream (step S705). The camera server 10 repeats from the capture of an image 
to transmission periodically as mentioned above. 

[0094] On the other hand, although it is processing of a client 20, data reception ( drawing 8 ) is 
explained first. First, in a client 20, the data of the receiving layer which arrived from the camera 
server 10 are received (step S801). When a packet loss is investigated and there is a loss in the 
phase at which data of one frame arrived, an error correction packet recovers (step S802). Next, 
the data after an error correction are decoded, an image is generated (step S803), and it displays 
on a display 208 (step S804). 

[0095] Next, the receiving layer modification processing ( drawing 9 ) by the client 20 is 
explained. First, in a client 20, an initial receiving layer is decided at the time of starting (step 
S81 1), and an initial layer change timer is set up (step S812). Next, when it confirms whether the 
time amount of an initial layer change timer has run out (step S813) and the time amount of an 
initial layer change timer has passed, the statistical information of a receiving situation is 
checked (step S814). Next, according to above-mentioned technique ( drawing 4 ), a receiving 
layer is determined and changed from the receiving situation (step S815). Modification of this 
receiving layer does effect as modification of the assignment receiving layer of the above- 
mentioned reception. Then, a receiving layer change timer is set up again (step S816), and 
processing of return and the above-mentioned step S813 to the step S816 is repeated to the 
above-mentioned step S813. 

[0096] The above result, when hierarchy coding and an error correction generate two or more 
streams by the transmit-terminal side and an accepting station chooses the optimal receiving 
data stream according to the situation of the network for every accepting station, the optimal 
data transfer can perform coincidence data transfer to two or more accepting stations through a 
network. 

[0097] When the Internet is assumed as a target network with the above-mentioned operation 
gestalt, as a method of sending out the data to a network, IP (Internet Protocol) multicast 
standardized from IETF (Internet EngineeringTask Force) can be used. In this case, an accepting 
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station can use join to a multicast group and the message of leave which used IGMP (Internet 
Group Membership Protocol) as an approach of choosing the stream which receives from two or 
more layers. 

[0098] Moreover, although it is the data rate of the Base layer of the above-mentioned operation 
gestalt, and an Enhancement layer, to enable it to set this up suitably according to the class of 
interface linked to a network class and its network is desired. For example, if the above- 
mentioned system is built in the company, since it will be Ethernet (Ethernet: LAN, transmission- 
speed:1 0Mbps and lOOMbps(es) of a bus structure which U.S. Xerox, DEC, and three companies 
of Intel developed jointly); it will be able to be set as the high transfer rate. 

[0099] As explained above, according to the data communication unit concerning the gestalt of 
operation of the 1st of this invention While transmitting the data generation section 1-11 which 
-eneodes-the data of-the media-for-transmission-hierarchicalr-and- hierarchy-coded data as a 
respectively different data stream The transmit terminal 1-1 equipped with the layer transmitting 
section 1-121 to 1-125 which generates the data for error corrections to each data stream, and 
transmits as another stream respectively, Since it has the accepting station 1-21 equipped with 
the receiving status monitor section 1-214 which carries out the monitor of the receiving 
situation, the receiving layer selection section 1-213 which chooses a suitable data stream 
based on a receiving situation, and the data receive section 1-211 which receives the selected 
data stream, Following operations and effectiveness are done so. [0100] In the above-mentioned 
configuration, by the transmit terminal 1-1, generation of the packet for an error correction and 
the data stream of a FEC layer are performed about data-hierarchy coding for transmission, 
packet-izing of each hierarchy's data, generation of the stream of a Base layer, and the stream 
of each Enhancement layer, and each hierarchy's data, and it generates one stream of layers of 
a data stream at a time with generation, hierarchization media data, and FEC data about each 
hierarchy, and sends out to a network 1-3 as another data stream respectively. The sequence 
number managed the whole stream and the information on the time stump of transmitting time of 
day are given to a packet. 

[0101] In an accepting station 1-21 and 1-22 — , the receiving layer based on the monitor of the 
statistical information of a transceiver situation, selection of the layer of data which should 
receive based on a transceiver situation, and receiving layer selection is changed periodically, 
and reception of data is continued about the data of the receiving layer after modification. 
[0102] Moreover, when the rate of a loss of a packet is smaller than a threshold and a 
transceiver rate ratio is larger than - a threshold in an accepting station 1-21 and 1-22 , The 
Enhancement layer of the upper layer is received. Furthermore, when the rate of a loss is smaller 
than a threshold and a transceiver rate ratio also has it, [ smaller than a threshold ] The FEC 
layer which has received is reduced. When [ than a threshold / that the rate of a loss is larger ] 
a transceiver rate ratio is sufficiently larger than a threshold, A FEC layer is newly received, and 
when [ than a threshold / that the rate of a loss is larger ] a transceiver rate ratio is smaller 
than a threshold, the Enhancement layer which receives is reduced sequentially from the thing of 
a high order. 

[0103] Thereby, in case data transmission is carried out to two or more accepting stations 
through a network in the gestalt of operation of the 1st of this invention from a transmit 
terminal, according to the situation of an intervening different network for every accepting 
station, it becomes possible to transmit data with the optimal quality and the optimal error 
resistance. Therefore, when you need real time nature which relays at coincidence the raw image 
photoed with the camera to many viewers, the outstanding effectiveness of acting effectively 
especially is acquired. 

[0104] [Gestalt of the 2nd operation] drawing 10 is the block diagram showing the configuration 
of the data communication unit concerning the gestalt of operation of the 2nd of this invention. 
As for the data communication unit concerning the gestalt of operation of the 2nd of this 
invention, the transmitting-side terminal 1001 and the receiving-side terminal 1002 are 
constituted possible [ a communication link ] through the network 1021. Furthermore, the above- 
mentioned transmitting-side terminal 1001 is equipped with image capture equipment 1010, 
coding equipment 1011, the data transmitting section 1012, the FEC data generation section 
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1013, and the FEC data transmitting section 1014. Furthermore, the above-mentioned receiving- 
side terminal 1002is equipped with the data receive section 1031, the FEC data receive section 
1032, the error correction section 1033, decode equipment 1034, an image display device 1035, 
and the receiving sequence selection section 1036. 

[0105] If the outline function of each part of the above-mentioned transmitting-side terminal 
1001 and the receiving-side terminal 1002 is explained, in the transmitting-side terminal 1001, 
image capture equipment 1010 will capture the image of the display screen as a file. Coding 
equipment 101 1 generates a hierarchical data sequence from the inputted video signal. The data 
transmitting section 1012 generates a data packet based on coded data, forms fundamental 
series and an extended sequence according to the hierarchy of coding, and sends them out to a 
network 1021. The FEC data generation section 1013 generates FEC data based on the data 
— packet-of-eaeh-sequeneer-The-FEG-data transmitting section 1014-packet^izes FEC data, and 
sends them out to a network 1021. 

[0106] On the other hand, in the receiving-side terminal 1002, the data receive section 1031 
receives coded data through a network 1021. The FEC data receive section 1032 receives FEC 
data through a network 1021. The error correction section 1033 performs restoration processing 
of a loss packet. Decode equipment 1034 decodes coded data. An image display device 1035 
displays the received image. The receiving sequence selection section 1036 changes a receiving 
sequence with a fixed time interval based on the information on a packet loss. 
[0107] Furthermore, the function of the important section of the above-mentioned transmitting- 
side terminal 1001 and the receiving-side terminal 1002 is explained in full detail with actuation. 
First, the function and actuation of the transmitting-side terminal 1001 are explained. Coding 
equipment 1011 generates a hierarchical data sequence from the inputted video signal. Although 
the approach one encoder outputs two or more coded data from which resolution and an SN 
ratio differ about a hierarchy target's approach, the approach of outputting the coding sequence 
from which a frame rate differs using two or more encoders, etc. can be used, it does not specify 
about the approach here. It is sent to the data transmitting section 1012, a data packet is 
generated here, and the encoded data form fundamental series and an extended sequence 
according to the hierarchy of coding, respectively, and are sent out to a network 1021. 
[0108] For example, in a multicast, one multicast group deserves one transmitting sequence. A 
data packet is sent to the FEC data generation section 1013, FEC data are generated based on 
the data packet of each sequence, and FEC data are packet-ized by the FEC data transmitting 
" section 1014, and are sent out to coincidence in a network-1021 -Similarly in a multicast, one 
multicast group deserves one FEC data sequence. Moreover, in the data transmitting section 
1012, a sequence number (sequence number) and a time stump (data transmitting time 
information) are added independently to a data packet for every sequence, and a sequence 
number, the number of packets, etc. of a data packet which were used for FEC data are added 
as header information in the FEC data generation section 1013. 

[0109] Next, the function and actuation of the receiving-side terminal 1002 are explained. Only 
the sequence chosen by the receiving sequence selection section 1036 is received in the data 
receive section 1031. A packet loss is detected from the sequence number added to the packet 
here, and it reports to the receiving sequence selection section 1036. In the receiving sequence 
selection section 1036, the reported information on a packet loss is totaled and a receiving 
sequence is changed with a fixed time interval based on it. The received data are sent to the 
error correction section 1033, when FEC data are received, and restoration processing of a loss 
packet is performed. After reconfiguring in the unit (for example, one frame) which can decode 
a data packet with decode equipment 1034, it decodes to a video signal. 

[01 10] Drawing 20 is the explanatory view showing the conceptual example by which the program 
and associated data of this invention are supplied to equipment from a storage. The program and 
associated data of this invention are supplied by inserting the storages 2001, such as a floppy 
disk and CD-ROM, in the insertion opening 2003 of a storage drive equipped by equipment 2002. 
Then, it becomes possible in loading to direct RAM, without once installing the program and 
associated data of this invention on a hard disk from a storage 2001, loading to RAM from a hard 
disk, or installing on a hard disk to perform the program of this invention. 
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[0111] In this case, when performing the program of this invention in the data communication 
unit concerningthegestalt of operation of the 2nd of this invention, program execution becomes 
possible by supplying the program and associated data of this invention to a data communication 
unit (the transmitting-sidfc terminal 1001, receiving-side terminal 1002) in a procedure as shown 
in above-mentioned drawin g, 20 , or storing the program and associated data of this invention in 
a data communication unit (the transmitting-side terminal 1001, receiving-side terminal 1002) 
beforehand. 

[01 12] Drawing 19 is the. explanatory view showing the example of a configuration of the 
contents of storage of the storage which memorized the program and associated data of this 
invention. The storage of this invention consists of contents of storage of volume information 
1901, directory information 1902, the program execution file 1903, and program related data file 
-1904 grade. The program of-this invention is-program-code-ized based on the flow chart of 
below-mentioned drawin g 1 6 etc. 

[0113] In addition, the correspondence relation between each requirement for a configuration in 
the claim of this invention and each part of the data communication unit (the transmitting-side 
terminal 1001, receiving-side terminal 1002) concerning the gestalt of operation of the 2nd of 
this invention is as follows. A coding means corresponds to the coding equipment 1011 of the 
transmitting-side terminal 1001, and the data generation means for correction corresponds to 
the FEC data generation section 1013 of the transmitting-side terminal 1001. A transmitting 
means corresponds to the data transmitting section 1012 of the transmitting-side terminal 1001, 
and the FEC data transmitting section 1014. A data packet-ized means corresponds to the data 
transmitting section 1012 of the transmitting-side terminal 1001. The data packet-ized means 
for correction corresponds to the FEC data transmitting section 1014 of the transmitting-side 
terminal 1001. A selection means corresponds to the receiving sequence selection section 1036 
of the receiving-side terminal 1002, a receiving means corresponds to the data receive section 
1031 of the receiving-side terminal 1002, and the FEC data receive section 1032, and a condition 
acquisition means corresponds to the function which the receiving sequence selection section 
1036 of the receiving-side terminal 1002 has. Moreover, the data communication unit of a 
transmitting side corresponds to the transmitting-side terminal 1001, the data communication 
unit of a receiving side corresponds to the receiving-side terminal 1002, and a network is 
equivalent to a network 1021. 

[01 14] next, about generation processing of the data for the error correction in the data 
" communication unit concerning the gestalt of operation of the 2nd of this invention constituted 
like the above It is Motion as a coding method. JPEG (Joint Photographic Experts Group: color 
static-image compression method) Moreover, parity data are used as FEC data. It is RTP 0 to a 
communications protocol. [ Rapid Transport ] Protocol : the high-speed protocol / UDP (User 
Datagram Protocol: one of the multimedia protocols) / IP of the transport layer (Internet 
Protocol: protocol of the 3rd layer network layer of an OSI reference model) The case where it 
uses is explained referring to drawin g 1 1 - drawin g 15 for an example. 
[0115] The image data for one frame are inputted into the coding equipment 1011 of the 
transmitting-side terminal 1001, and JPEG compression is performed. Although the encoded data 
are packet-ized for transmission, since fragmentation arises when this packet size is larger than 
the min MTU of a channel (it is 1500 bytes at the Max Transfer Unit:maximum transfer unit and 
Ethernet), they divide coded data beforehand and generate two or more packets so that the 
packet size generated may not exceed MTU. At this time, division is performed from the head of 
coded data so that the packet size after dividing in order to make small the overhead by the 
header added in the case of transmission as much as possible may become equal to MTU. It is 8 
bytes of RTP to the divided data. A JPEG payload header ( drawing 1 1 ) and 12 bytes of RTP 
header ( drawing 1 2 ) are added, and one RTP packet is constituted (payload: information 
transmitted in a eel). 

[0116] It is RTP to the FEC data generated when calculating to the whole RTP packet currently 
divided per MTU as mentioned above at that time, although one or more FEC data by performing 
bit operations, such as XOR (exclusive OR), to the packet of these plurality were generated. By 
adding a FEC payload header and a RTP header, a FEC packet exceeds MTU size and 
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fragmentation occurs ( drawing 13 ). In order to avoid this, the FEC data of the same size as 
former data are generated only using a part for the JPEG data division of the data packets 
( drawin g 14 ). Therefore, the header size which can be added to this FEC data is the same 20 
bytes as it of former data, that is, should just design 8 bytes of the same FEC payload header as 
a JPEG payload header. The approach is explained below. 

[01 17] First, the header information needed for reconfigurating the original coded data from the 
data divided into two or more packets by the addressee side is a RTP headerdata length, a 
marker bit, and a time stump RTP. JPEG payload header: It is six, image size, Q value, and offset, 
and it is necessary to also restore such information in the case of restoration of a ROSUTO 
packet. Moreover, information required in case a ROSUTO packet is restored using FEC is the 
sequence number and the number of packets for identifying the packet used for FEC data 
— generation It is-necessary to restore-these eight-header-information. - 
[0118] First, in such information, within image size, Q value (parameter which directs the 
compressibility (ratio of the amount of data of the still picture of a dimension, and the still 
picture after compression) of an image), and the frame same about a time stump, it is fixed, and 
since it is available, the value of a packet before and after receiving is not included in a header. 
Next, about offset, since it can restore usinig these when the data length and marker bit of a 
packet of order are obtained, it does not include in a header. Therefore, the information with the 
need of including in a header serves as a sequence number of a data length, a marker bit, and 
former data, and the number of packets. Since the part of all the packets used for FEC data 
generation is required for a data length and a marker bit, they include in a header what took such 
XOR here. The configuration of a FEC payload header is shown in drawing 1 5 . In addition, the 
technique of this FEC packet generation is applicable also in the gestalt of the 1st operation. 
[0119] Then, the case where hierarchization is performed [ approach / of the receiving sequence 
in the receiving side in the data communication unit concerning the gestalt of operation of the 
2nd of this invention / selection ] about the frame rate is explained concretely, referring to 
drawing 16 for an example. 

[0120] First, in case reception of an image is started, an addressee receives only fundamental 
series (step S1601). It is equivalent to the participation to the multicast group by whom 
fundamental series are transmitted in the case of the multicast, and transmission of the join 
message of IGMP is used for this. After starting reception of fundamental series, the receiving- 
side terminal 1002 (addressee) measures the rate of a packet loss for every fixed time amount 
" ~ (step S1602). Since reception by the receive rate which the condition of NO) and a channel is 
good and requires mostly at the (step S1603 can be performed when the rate of a packet loss is 
less than a predetermined threshold, it considers raising an effective receive rate by receiving 
more data, and it newly [ an extended sequence / one ] receives (step ST607 - step S1609). In 
addition, one FEC sequence received when it judges that it judged whether current and a FEC 
sequence would be received and has received at step S1607 is reduced (step S1608), and it 
newly [ an extended sequence / one ] receives (step S1609), and on the other hand, when it 
judges that it has not received at step S1607, it newly [ an extended sequence / one ] receives 
(step S1 609). 

[0121] Moreover, at this time, when it displays after merging these by the receiving side and 
performing timing suitably by hierarchizing by the transmitting side so that the frame data of 
fundamental series may be interpolated by the frame data of an extended sequence, an effective 
frame rate can be raised. In addition, the time stump added to the packet can be used for the 
decision of the order of a frame in a merge. 

[0122] On the other hand, when the rate of a packet loss which carried out [ above-mentioned ] 
measurement exceeds a threshold, YES) and the receive rate to demand are not attained at the 
(step S1603, but the effectiveness by receiving an extended sequence and raising the receive 
rate of data becomes weaker. Then, (step S1604 - step S1606), and error resistance can be 
raised by newly receiving one sequence of FEC data, and an effective receive rate can be raised 
by restoring the rate of a packet loss. In addition, one extended sequence received when it 
judges that it judged whether current and an extended sequence would be received and has 
received at step S1604 is reduced (step S1605), and it newly [ a FEC sequence / one ] receives 
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(step S1606), and on the other hand, when it judges that it has not received at step S1604, it 
newly [ a -FEC -sequence-/ one-] receives (step S 1609). 

[0123] Thus, an addressee can attain suitable receiving quality by changing raising raising a 
receiving data rate bordering on a certain threshold, and error resistance, and receiving. 
[0124] Next, it explains, referring' to drawin g 1 7 about the decision approach of the threshold of 
the above-mentioned rate of a packet loss in the data communication unit concerning the 
gestalt of operation of the 2nd of this invention. 

[0125] As a factor which determines this threshold, a coding method, compressibility, frame size, 
MTU of a channel, the redundancy of FEC, etc. are mentioned. Here, by the transmitting side, the 
threshold which corresponds, for example with reference to the table for every coding method as 
shown in drawing 17 shall be chosen from the parameter which notified parameters, such as 
frame size, and compressibility, redundancy-of FEC, to-the-receiving-side, and was notified in the 
addressee side as the decision approach. Such a table shall be created based on an actual 
measurement, simulation, etc. in an actual network, and shall be beforehand prepared for the 
addressee. 

[0126] Next, it explains, referring to drawing 18 about the example of the grouping of the 
transmitting sequence in the data communication unit concerning the gestalt of operation of the 
2nd of this invention. 

[0127] In a situation which differ in the range whose bandwidth of the channel to which 
fundamental series are not restricted to one, a multicast becomes large-scale, and the 
addressee is connected when carrying out this invention is several figures As shown in drawin g 
18 , 64kbps(es) for ISDN (Integrated Service Digital Network: Comprehensive Digital Network), 
Two or more groups for every circuit, such as 384kbps(es) and 10Mbps(es) for LAN, are formed, 
and a transmit data sequence and an error correction data sequence are hierarchized in each 
group. And this invention is carried out also by each addressee's performing participation to the 
group who was suitable for each communication environment beforehand, and choosing the 
sequence in a group appropriately after that, and receiving. 

[0128] As explained above, according to the data communication unit concerning the gestalt of 
operation of the 2nd of this invention, the transmitting-side terminal 1001 The FEC data 
generation section 1013 whioh generates FEC data to the coding equipment 1011 which encodes 
data hierarchical, and each data encoded hierarchical, the data encoded hierarchical, and FEC 
data are made into a respectively different data sequence. It has the data transmitting section 
- 1012-and the FEC data transmitting section 1014 which transmit. The receiving-side terminal 
1002 Since it has the receiving sequence selection section 1036 which chooses a suitable data 
sequence based on a receive state out of a respectively different data sequence, the data 
receive section 1031 which receives the selected data sequence, and the FEC data receive 
section 1032, following operations and effectiveness are done so. 

[0129] In the above-mentioned configuration, for every unit which transmits data into a data 
sequence, the data transmitting section 1012 of the transmitting-side terminal 1001 adds data 
transmitting time information (time stump) and the sequence number (sequence number), and 
transmits. In this case, the data sequences transmitted by the data transmitting section 1012 
are the fundamental series according to the hierarchy of coding of data, one or more extended 
sequences which are the upper layer of these fundamental series, and a FEC data sequence 
according to the FEC data generated to the data encoded hierarchical. 

[0130] At the receiving-side terminal 1002, the rate of a data loss (rate of a packet loss) is 
acquired as a receive state. The receiving sequence selection section 1036 of an accepting 
station 1002 When the rate of a data loss is receiving a FEC data sequence smaller than a 
predetermined threshold When the received FEC data sequence is reduced, an extended 
sequence is received further and the rate of a data loss has not received the FEC data 
sequence smaller than a predetermined threshold Furthermore, when the extended sequence of 
a high order is received and the rate of a data loss is receiving an extended sequence more 
greatly than a predetermined threshold When the received extended sequence is reduced, a FEC 
data sequence is received further and the rate of a data loss has not received the extended 
sequence more greatly than a predetermined threshold, a FEC data sequence is received further. 
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[0131] This sets in the gestalt of operation of the 2nd of this invention. When performing data 
communication to much addressees and coincidence through a network, and each addressee 
sometimes chooses the rate of grant of a receive rate and FEC data accommodative according 
to the receiving situation of with the communication environment That is, the outstanding 
effectiveness that good communication link quality is realizable is acquired by choosing the 
receive rate and error resistance to which each addressee was suitable for each receiving 
environment. It is effective when distributing real time animation media especially in a multicast 
environment. 

[0132] gestalt] of operation of others [ □ — in the gestalt of the 1st - the 2nd operation of this 
invention mentioned above, although not specified about a network class, when this invention is 
— applied-to large-scale networks^such -as the-Internet r its effectiveness is large. Moreover, this 
invention is applicable also to the data communication through various kinds of networks, such 
as LANs other than the Internet. 

[0133] Moreover, in the gestalt of operation of the 1st of this invention mentioned above, 
although the camera server was raised and explained to the example as a transmitting-side 
terminal, this invention is not limited by this! either. For example, also when reproducing the 
animation file memorized by external storage and giving one's service to a client, it can apply. 
[0134] Moreover, in the gestalt of operation of the 2nd of this invention mentioned above, as the 
transmitting-side terminal and the receiving-side terminal were shown in above-mentioned 
drawi ng 10 , the case where every one set each connected was raised to the network at the 
example, but this invention is not limited to the configuration of above-mentioned drawing 10 , 
and also when arbitration makes two or more set number connection of a transmitting-side 
terminal and the receiving-side terminal in a network, it can be applied. 
[0135] In addition, this invention is not limited only to the equipment and the approach for 
realizing the above-mentioned operation gestalt, supplies the program code of the software for 
realizing the above-mentioned operation gestalt to the computer in the above-mentioned system 
or equipment (CPU or MPU), and also when the computer of the above-mentioned system or 
equipment operates the various above-mentioned devices according to this program code and it 
realizes the above-mentioned operation gestalt, it is contained under the category of this 
invention. 

[0136] Moreover, the program code of the above-mentioned software itself will realize the 
- -function of the above-mentioned operation gestalt in this case, and the means for supplying that 
program code itself and its program code to a computer and the storage which specifically 
stored the above-mentioned program code are contained under the category of this invention. 
[0137] As a storage which stores such a program code, a floppy disk, a hard disk, an optical disk, 
a magneto-optic disk, CD-ROM, a magnetic tape, the memory card of a non-volatile, ROM, etc. 
can be used, for example. 

[0138] Moreover, not only when the above-mentioned computer controls various devices only 
according to the supplied program code and the function of the above-mentioned operation 
gestalt is realized, but when the above-mentioned operation gestalt is realized in collaboration 
with OS (operating system) to which the above-mentioned program code is working on a 
computer, or other applications, this program code is contained under the category of this 
invention. 

[0139] Furthermore, after this supplied program code is stored in the memory with which the 
functional expansion unit connected to the functional add-in board and the computer of a 
computer is equipped, a part or all of processing that CPU with which that functional add-in 
board and functional expansion unit are equipped is actual is performed, and also when the 
above-mentioned operation gestalt is realized by that processing, it is contained under the 
category of this invention based on directions of that program code. 
[0140] 

[Effect of the Invention] As explained above, when performing data communication to much 
addressees and coincidence through a network according to the data telecommunication system 
according to claim 1 to 13, the outstanding effectiveness that good communication link quality is 
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realizable is acquired by choosing the receive rate and error resistance to which each addressee 
was suitable foreach receiving environment. It is effective when distributing real time animation 
media especially in a multicast environment. 

[0141] Moreover, according to a data communication unit according to claim 14 to 20 and the 
data communication unit according to claim 21 to 30, the outstanding effectiveness that good 
communication link quality is realizable is acquired like the above with constituting a data 
telecommunication system with the data communication unit of a transmitting side, and the data 
communication unit of a receiving side. It is effective when distributing real time animation media 
especially in a multicast environment. 

[0142] Moreover, according to the data communication approach according to claim 31 to 43, the 
outstanding effectiveness that good communication link quality is realizable is acquired like the 
above by applying the-data communication approach to a data telecommunication system (the 
data communication unit of a transmitting side, and data communication unit of a receiving side). 
It is effective when distributing real time animation media especially in a multicast environment. 
[0143] Moreover, according to the storage according to claim 44 to 56, the outstanding 
effectiveness that good communication link quality is realizable is acquired like the above by 
reading the data transmitting approach from a storage and performing with a data 
telecommunication system (the data communication unit of a transmitting side, and data 
communication unit of a receiving side). It is effective when distributing real time animation 
media especially in a multicast environment. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/10/04 



JP.2001-045098.A [TECHNICAL FIELD] 1/1 ^— V 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD. . 

[Field of the Invention] About a data telecommunication system, a data communication unit, the 
data communication approach, and a storage, in more detail, this invention relates data 
generated regularly, such as an image and voice, to a suitable data telecommunication system, a 
data communication unit, the data communication approach, and a storage, when performing real 
time transmission/reception through a network 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



-PRIOR ART ... - 

[Description of the Prior Art] Generally, when performing data communication in quality the 
network of not guaranteeing like the Internet the data loss by the error produced in the network 
is not avoided, especially — difference, such as H.263 (international standards of a full color 
dynamic-image coding method), and MPEG (Moving Picture Experts Group: full color dynamic- 
image compression method), — when transmitting the dynamic image compressed by the codec, 
in order to spread the effect of a data loss also in the space of an image, and the direction of 
time amount, it has been a technical problem with the important correspondence to an error as a 
problem different from control of a transmitting rate. 

[0003] As a means for restoring this data loss, the technique of Forward Error Correction (FEC: 
automatic error correction method) is considered. This transmits beforehand the data (FEC data) 
for performing an error correction to redundancy, when an error actually occurs in a network, it 
restores the data lost using this FEC data, and it is considered to be suitable for the 
communication link [ real time / dynamic image / especially ] in that the time delay which error 
restoration takes compared with the method which performs resending of loss data etc. can be 
suppressed comparatively low. As directions of FEC, Internet Draft (An RTP Payload Format for 
Generic Forward Error Correction) by IETF (Internet Engineering Task Force: Internet special 
technical investigating committee) is proposed. 

[0004] In this case, how many the amounts of data of FEC are added changes with network 
situations. Then, the technique of adjusting the redundant amount of data for FEC is devised 
according to the network situation. Even if many terminals exist, such a technique is made on 
the assumption that it says [ one kind of / which carried out data / transmit ]. However, under 
the situation that many accepting stations exist, to adjust the error correction amount of data 
the optimal for every accepting station is desired. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, when performing data communication to much 
addressees and coincidence through a network according to the data telecommunication system 
according to claim 1 to 13, the outstanding effectiveness that good communication link quality is 
realizable is acquired by choosing the receive rate and error resistance to which each addressee 
was suitable for each receiving environment. It is effective when distributing real time animation 
media especially in a multicast environment. 

[0141] Moreover, according to a data communication unit according to claim 14 to 20 and the 
data communication unit according to claim 21 to 30, the outstanding effectiveness that good 
communication link quality is realizable is acquired like the above with constituting a data 
telecommunication system with the data communication unit of a transmitting side, and the data 
communication unit of a receiving side. It is effective when distributing real time animation media 
especially in a multicast environment. 

[0142] Moreover, according to the data communication approach according to claim 31 to 43, the 
outstanding effectiveness that good communication link quality is realizable is acquired like the 
above by applying the data communication approach to a data telecommunication system (the 
data communication unit of a transmitting side, and data communication unit of a receiving side). 
It is effective when distributing real time animation media especially in a multicast environment. 
[0143] Moreover, according to the storage according to claim 44 to 56, the outstanding 
effectiveness that good communication link quality is realizable is acquired like the above by 
reading the data transmitting approach from a storage and performing with a data 
telecommunication system (the data communication unit of a transmitting side, and data 
communication unit of a receiving side). It is effective when distributing real time animation 
media especially in a multicast environment. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] On the other hand, when transmitting continuation 
media called image voice to two or more accepting stations through a network at coincidence on 
real time, the quality of the media which transmit poses a problem. When especially the network 
environments of each accepting station differ, the problem whether quality media should be 
transmitted according to the terminal connected in the network of a broadband or quality should 
be ac|justed to a terminal without the capacity which only the media of low quality can receive 
arises. Then, it hierarchizes, media data are compressed and the technique of transmitting each 
hierarchy by another stream is proposed. Even if only a basic hierarchy receives, the data of 
minimum quality can be received, and the media of high quality can be gradually received now by 
joining the data stream (data sequence) of the upper layer one by one, and receiving to it more. 
[0006] Thus, the accepting station with the narrow effective band during transmission and 
reception receives only the stream of a basic lower layer, minimum quality is acquired, the 
accepting station with the network of a broadband is received to the stream of the high order 
layer which can reproduce quality media, and the technique quality media are obtained is devised. 
By such technique, the data with which quality differs variously can be transmitted to two or 
more accepting stations accommodative. Furthermore, in order to correspond to the network 
where the dependability of a transmission line differs, it is desirable to also adjust the amount of 
addition of error correction data according to the network situation for every accepting station. 
[0007] By the way, in the network where the networks (Ethernet (LAN of the bus structure 
which U.S. Xerox, DEC, and three companies of Intel developed jointly). ISDN (Integrated Service 
Digital Network: Comprehensive Digital Network), modem, etc.) of a different communication 
mode like the Internet are intermingled on the way, and various data flow into an intermediate 
node, a multiple address system like a multicast (method which transmits the same data to two 
or more terminals by one packet) is spreading. In such a situation, when transmitting 
continuation media called image voice to many accepting stations on real time at coincidence, 
according to the topology of the network for every accepting station, the amount of external 
traffic, etc., it is necessary to realize the data transmitting method for having taken into 
consideration the optimal quality and the optimal error resistance. 

[0008] As mentioned above, the multicast communication link which carries out the multiple 
address of the media data, such as a dynamic image, to many addressees through a network is 
beginning to spread, but when performing such a communication link, the correspondence to 
greatly different communication environment among addressees poses a problem. That is, if 
superfluous data flow into an addressee's channel connected by narrow-band width of face when 
transmitting at the high rate according to the addressee who has connected with sufficient 
bandwidth, congestion arises and transmission at a low rate is conversely performed according 
to a low-speed circuit, it will be a problem of the addressee of a broadband using bandwidth and 
stopping going out. Since this problem is coped with, in the transmitting side, two or more 
hierarchized transmit data sequences (data stream) are transmitted, and the approach of 
choosing only a suitable sequence and receiving out of these data sequence, by the addressee 
side, is proposed. The addressee who the addressee who can use a broadband receives the 
sequence of a high rate or a large number by this, and is connected by the narrow-band line can 
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realize the communication link by the receive rate with each respectively suitable addressee by 
receiving only the sequence of a low rate or a fraction. 

[0009] By the way, when the communication environment between addressees differs greatly like 
a multicast, the generating situations of an error also differ for every addressee, therefore it is 
necessary [ for an addressee to be also able to choose extent of not only a receive rate, but the 
error resistance guaranteed according to communication environment ] in order to realize good 
communication link quality. 

[0010] When it be make in view of the point mentioned above and perform data communication 
to much addressees and coincidence through a network , by choose the receive rate and the 
error resistance to which each addressee be suitable for each receiving environment , this 
invention realize good communication link quality , and aim at offer the data telecommunication 
system which enabled distribution of real time animation media especially in the multicast 
environment , a data communication unit , the data communication approach , and a storage . 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
according to claim 1 It is the data telecommunication system which transmits and receives data 
through a network between the data communication unit of a transmitting side, and the data 
communication unit of two or more receiving sides. The data communication unit of said 
transmitting side A coding means to encode said data hierarchical and to generate coded data, A 
data generation means for correction to generate the data for error corrections to each coded 
data encoded hierarchical with this coding means, It has a transmitting means to transmit said 
coded data encoded hierarchical and data for said error corrections as a respectively different 
data sequence. The data communication unit of said receiving side It is characterized by having a 
selection means to choose a suitable data sequence based on a receive state from said 
respectively different data sequences, and a receiving means to receive the data sequence 
chosen with this selection means. 

[0012] In order to attain the above-mentioned purpose, invention according to claim 2 is 
characterized by the data sequences transmitted with said transmitting means being the 
fundamental series according to the hierarchy of coding of said data, one or more extended 
sequences which are the upper layer of these fundamental series, and a data sequence for 
correction according to each data for correction generated to said data encoded hierarchical. 
[0013] In order to attain the above-mentioned purpose, invention according to claim 3 is 
characterized by surely choosing said fundamental series from said data sequences by said 
selection means. -•- 

[0014] In order to attain the above-mentioned purpose, invention according to claim 4 
Furthermore, a data packet-ized means for the data communication unit of said transmitting side 
to packet-ize the coded data encoded hierarchical with said coding means, and to generate a 
data packet, It has a data packet-ized means for correction to generate the packet for error 
corrections using the data for said error corrections. Said data generation means for correction 
The data for said error corrections are generated using said data packet, and said transmitting 
means is characterized by transmitting said data packet and said packet for error corrections as 
the data sequence of said coded data, and a data sequence of the data for said error 
corrections, respectively. 

[0015] In order to attain the above-mentioned purpose, it is characterized by for said 
transmitting means adding data transmitting time information and the sequence number, and 
invention according to claim 5 transmitting it for every data packet within said data sequence. 
[0016] In order to attain the above-mentioned purpose, invention according to claim 6 Said data 
generation means for correction generates the data for said error corrections only using the 
coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. Said data packet-ized means for correction is characterized by generating a payload 
header only including information indispensable at the time of an error correction, and generating 
said packet for error corrections using the data and said payload header for said error 
corrections. 

[0017] In order to attain the above-mentioned purpose, it is characterized by invention according 
to claim 7 having a condition acquisition means by which the data communication unit of said 
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receiving side acquires said receive state further. 

[0018] In order to attain the above-mentioned purpose, invention according to claim 8 is 
characterized by said condition acquisition means acquiring the rate of a data loss, a transmitting 
rate, and a receive rate as said receive state. 

[0019] In order to attain the above-mentioned purpose, invention according to claim 9 The 
extended sequence which is a data sequence of the coded data of the upper layer further when 
said rate of a data loss of said selection means is larger than a threshold [ smaller than a 
predetermined threshold ] predetermined in the ratio of said transmitting rate and said receive 
rate is received. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
— than a larger-threshold-predetermined-in the ratio of said -transmitting -rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. When said 
rate of a data loss is smaller than a larger threshold predetermined in the ratio of said 
transmitting rate and said receive rate than a predetermined threshold, it is characterized by 
reducing the extended sequence to receive sequentially from the upper layer. 
[0020] In order to attain the above-mentioned purpose, invention according to claim 10 is 
characterized by said condition acquisition means acquiring the rate of a data loss as said 
receive state. 

[0021] In order to attain the above-mentioned purpose, invention according to claim 11 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
for said error corrections, said selection means Reduce the received data sequence for error 
corrections, and the extended sequence which is a data sequence of the coded data of the 
upper layer further is received. When said rate of a data loss has not received the data sequence 
smaller than a predetermined threshold for said error corrections Furthermore, when the 
extended sequence which is a data sequence of the coded data of the upper layer is received 
and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When the received extended sequence is reduced, the data sequence 
for said error corrections is received further and said rate of a data loss has not received the 
extended sequence more greatly than a predetermined threshold, it is characterized by receiving 
the data sequence for said error corrections further. 

[0022] In order to attain the above-mentioned purpose, invention according to claim 12 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0023] In order to attain the above-mentioned purpose, invention according to claim 13 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side. 

[0024] In order to attain the above-mentioned purpose, invention according to claim 14 A coding 
means to be the data communication unit which transmits data through a network to the data 
communication unit of two or more receiving sides, and to encode said data hierarchical and to 
generate coded data, A data generation means for correction to generate the data for error 
corrections to each coded data encoded hierarchical with this coding means, It is characterized 
by having a transmitting means to transmit said coded data encoded hierarchical and data for 
said error corrections as a respectively different data sequence. 

[0025] In order to attain the above-mentioned purpose, invention according to claim 15 is 
characterized by the data sequences transmitted with said transmitting means being the 
fundamental series according to the hierarchy of coding of said data, one or more extended 
sequences which are the upper layer of these fundamental series, and a data sequence for 
correction according to each data for correction generated to said data encoded hierarchical. 
[0026] In order to attain the above-mentioned purpose, invention according to claim 16 is 
characterized by surely choosing said fundamental series from said data sequences by the data 
communication unit of said receiving side. 
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[0027] In order to attain the above-mentioned purpose, invention according to claim 17 
Furthermore, a data packet-ized means to packet-ize the coded data encoded hierarchical with 
said coding means, and to generate a data packet, It has a data packet-ized means for 
correction to generate the packet for error corrections using the data for said error corrections. 
Said data generation means for correction The data for said error corrections are generated 
using said data packet, and said transmitting means is characterized by transmitting said data 
packet and said packet for error corrections as the data sequence of said coded data, and a 
data sequence of the data for said error corrections, respectively. 
[0028] In order to attain the above-mentioned purpose, it is characterized by for said 
transmitting means adding data transmitting time information and the sequence number, and 
invention according to claim 18 transmitting it for every data packet within said data sequence. 
[0029] In order to attain the above-mentioned purpose, invention according to claim 19 Said 
data generation means for correction generates the data for said error corrections only using the 
coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. Said data packet-ized means for correction is characterized by generating a payload 
header only including information indispensable at the time of an error correction, and generating 
said packet for error corrections using the data and said payload header for said error 
corrections. 

[0030] In order to attain the above-mentioned purpose, invention according to claim 20 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet. 

[0031] In order to attain the above-mentioned purpose, invention according to claim 21 is a data 
communication unit which receives data through a network from the data communication unit of 
a transmitting side, and is characterized by having a selection means to choose a suitable data 
sequence based on a receive state from the data sequences transmitted from the data 
communication unit of said transmitting side, and a receiving means to receive the data 
sequence chosen with this selection means. 

[0032] In order to attain the above-mentioned purpose, invention according to claim 22 is 
characterized by the data sequences transmitted from the data communication unit of said 
transmitting side being the fundamental series according to the hierarchy of coding of said data, 
one or more extended sequences which are the upper layer of these fundamental series, and a 
data sequence for correction according to each data for correction generated to said data 
encoded hierarchical. 

[0033] In order to attain the above-mentioned purpose, invention according to claim 23 is 
characterized by surely choosing said fundamental series from said data sequences by said 
selection means. 

[0034] In order to attain the above-mentioned purpose, invention according to claim 24 is 
characterized by having further a condition acquisition means to acquire said receive state. 
[0035] In order to attain the above-mentioned purpose, invention according to claim 25 is 
characterized by said condition acquisition means acquiring the rate of a data loss, a transmitting 
rate, and a receive rate as said receive state. 

[0036] In order to attain the above-mentioned purpose, invention according to claim 26 The 
extended sequence which is a data sequence of the coded data of the upper layer further when 
said rate of a data loss of said selection means is larger than a threshold [ smaller than a 
predetermined threshold ] predetermined in the ratio of said transmitting rate and said receive 
rate is received. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. When said 
rate of a data loss is smaller than a larger threshold predetermined in the ratio of said 
transmitting rate and said receive rate than a predetermined threshold, it is characterized by 
reducing the extended sequence to receive sequentially from the upper layer. 
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[0037] In order to attain the above-mentioned purpose, invention according to claim 27 is 
characterized by said condition acquisition means acquiring the rate of a data loss as said 
receive state. 

[0038] In order to attain the above-mentioned purpose, invention according to claim 28 When v 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
for said error corrections, said selection means Reduce the received data sequence for error 
corrections, and the extended sequence which is a data sequence of the coded data of the 
upper layer further is received. When said rate of a data loss has not received the data sequence 
smaller than a predetermined threshold for said error corrections Furthermore, when the 
extended sequence which is a data sequence of the coded data of the upper layer is received 
and said rate of a data loss is receiving an extended sequence more greatly than a 
- predetermined threshold When the received-extended sequence-is reduced, the data sequence 
for said error corrections is received further and said rate of a data loss has not received the 
extended sequence more greatly than a predetermined threshold, it is characterized by receiving 
the data sequence for said error corrections further. 

[0039] In order to attain the above-mentioned purpose, invention according to claim 29 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0040] In order to attain the above-mentioned purpose, invention according to claim 30 is 
characterized by the ability to apply to the multicast communication link to which the multiple 
address of the data, such as a dynamic image, is carried out through networks, such as the 
Internet, from the data communication unit of said transmitting side. 

[0041] In order to attain the above-mentioned purpose, invention according to claim 31 It is the 
data communication approach applied to the data telecommunication system which transmits 
and receives data through a network between the data communication unit of a transmitting side, 
and the data communication unit of two or more receiving sides. The coding step which the data 
communication unit of said transmitting side encodes said data hierarchical, and generates coded 
data, The data generation step for correction which generates the data for error corrections to 
each coded data encoded hierarchical at this coding step, It has the transmitting step which 
transmits said coded data encoded hierarchical and data for said error corrections as a 
respectively different data sequence. The data communication unit of said receiving side It is 
characterized by having the selection step which chooses a suitable data sequence based on a 
receive state from said respectively-different data sequences; and the receiving step which 
receives the data sequence chosen at this selection step. 

[0042] In order to attain the above-mentioned purpose, invention according to claim 32 is 
characterized by the data sequences transmitted at said transmitting step being the fundamental 
series according to the hierarchy of coding of said data, one or more extended sequences which 
are the upper layer of these fundamental series, and a data sequence for correction according to 
each data for correction generated to said data encoded hierarchical. 
[0043] In order to attain the above-mentioned purpose, invention according to claim 33 is 
characterized by surely choosing said fundamental series from said data sequences in said 
selection step. In order to attain the above-mentioned purpose, invention according to claim 34 
Furthermore, the data packet-ized step which the data communication unit of said transmitting 
side packet-izes the coded data encoded hierarchical at said coding step, and generates a data 
packet, It has the data packet-ized step for correction which generates the packet for error 
corrections using the data for said error corrections. At said data generation step for correction 
The data for said error corrections are generated using said data packet, and it is characterized 
by transmitting said data packet and said packet for error corrections as the data sequence of 
said coded data, and a data sequence of the data for said error corrections, respectively at said 
transmitting step. 

[0044] In order to attain the above-mentioned purpose, invention according to claim 35 is 
characterized by adding data transmitting time information and the sequence number, and 
transmitting for every data packet within said data sequence, at said transmitting step. 
[0045] In order to attain the above-mentioned purpose, invention according to claim 36 At said 
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data generation step for correction, the data for said error corrections are generated only using 
the coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. At said data packet-ized step for correction, it is characterized by generating a 
payload header only including information indispensable at the time of an error correction, and 
generating said packet for error corrections using the data and said payload header for said error 
corrections. 

[0046] In order to attain the above-mentioned purpose, it is characterized by invention according 
to claim 37 having the condition acquisition step from which the data communication unit of said 
receiving side acquires said receive state further. 

[0047] In order to attain the above-mentioned purpose, invention according to claim 38 is 
characterized by acquiring the rate of a data loss, a transmitting rate, and a receive rate as said 
receive state at said condition acquisition step. --■ 

[0048] In order to attain the above-mentioned purpose, invention according to claim 39 At said 
selection step, the extended sequence which is a data sequence of the coded data of the upper 
layer further when said rate of a data loss is larger than a threshold [ smaller than a 
predetermined threshold ] predetermined in the ratio of said transmitting rate and said receive 
rate is received. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. When said rate of a data loss is larger 
than a larger threshold predetermined in the ratio of said transmitting rate and said receive rate 
than a predetermined threshold, the data sequence for correction is received further. When said 
rate of a data loss is smaller than a larger threshold predetermined in the ratio of said 
transmitting rate and said recieive rate than a predetermined threshold, it is characterized by 
reducing the extended sequence to receive sequentially from the upper layer. 
[0049] In order to attain the above-mentioned purpose, invention according to claim 40 is 
characterized by acquiring the rate of a data loss as said receive state at said condition 
acquisition step. 

[0050] In order to attain the above-mentioned purpose, invention according to claim 41 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
for said error corrections at said selection step Reduce the received data sequence for error 
corrections, and the extended sequence which is a data sequence of the coded data of the 
upper layer further is received. When said rate of a data loss has not received the data sequence 
smaller than a predetermined threshold for said error corrections Furthermore, when the 
extended sequence which is a data sequence of the coded data of the upper layer is received 
and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When the received extended sequence is reduced, the data sequence 
for said error corrections is received further and said rate of a data loss has not received the 
extended sequence more greatly than a predetermined threshold, it is characterized by receiving 
the data sequence for said error corrections further. 

[0051] In order to attain the above-mentioned purpose, invention according to claim 42 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0052] In order to attain the above-mentioned purpose, invention according to claim 43 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side. 

[0053] In order to attain the above-mentioned purpose, invention according to claim 44 It is the 
storage in which read-put [ computer / which memorized the program which performs the data 
communication approach applied to the data telecommunication system which transmits and 
receives data through a network between the data communication unit of a transmitting side and 
the data communication unit of two or more receiving sides ] is possible. The coding step which 
said data communication approach encodes said data hierarchical, and generates coded data, 
The data generation step for correction which generates the data for error corrections to each 
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coded data encoded hierarchical at this coding step, The transmitting step controlled to transmit 
said coded data encoded hierarchical and data for said error corrections as a respectively 
different data sequence, It is characterized by having the selection step which chooses a 
suitable data sequence based on a receive state from said respectively different data sequences, 
and the receiving step controlled to receive the data sequence chosen at this selection step. 
[0054] In order to attain the above-mentioned purpose, invention according to claim 45 is 
characterized by the data sequences which carry out a transmission control at said transmitting 
step being the fundamental series according to the hierarchy of coding of said data, one or more 
extended sequences which are the upper layer of these fundamental series, and a data sequence 
for correction according to each data for correction generated to said data encoded hierarchical. 

-[0055]-In order to-attain the-above-^mentioned purpose, invention-according to claim 46 is - 
characterized by surely choosing said fundamental series from said data sequences in said 
selection step. 

[0056] In order to attain the above-mentioned purpose, invention according to claim 47 
Furthermore, the data packet-ized step which packet-izes the coded data encoded hierarchical 
at said coding step, and generates a data packet, It has the data packet-ized step for correction 
which generates the packet for error corrections using the data for said error corrections. At 
said data generation step for correction The data for said error corrections are generated using 
said data packet. At said transmitting step It is characterized by controlling to transmit said data 
packet and said packet for error corrections as the data sequence of said coded data, and a 
data sequence of the data for said error corrections, respectively. 

[0057] In order to attain the above-mentioned purpose, invention according to claim 48 is 
characterized by controlling by said transmitting step to add data transmitting time information 
and the sequence number, and to transmit for every data packet within said data sequence. 
[0058] In order to attain the above-mentioned purpose, invention according to claim 49 At said 
data generation step for correction, the data for said error corrections are generated only using 
the coded data part of this data packet with reference to the data packet of said data encoded 
hierarchical. At said data packet-ized step for correction, it is characterized by generating a 
payload header only including information indispensable at the time of an error correction, and 
generating said packet for error corrections using the data and said payload header for said error 
corrections. 

- [0059] In order to attain the above-mentioned purposerinvention according to claim 50 is 
characterized by having further the condition acquisition step which acquires said receive state. 
[0060] In order to attain the above-mentioned purpose, invention according to claim 51 is 
characterized by acquiring the rate of a data loss, a transmitting rate, and a receive rate as said 
receive state at said condition acquisition step. 

[0061] In order to attain the above-mentioned purpose, invention according to claim 52 It 
controls by said selection step to receive the extended sequence which is a data sequence of 
the coded data of the upper layer further when said rate of a data loss is larger than a threshold 
[ smaller than a predetermined threshold ] predetermined in the ratio of said transmitting rate 
and said receive rate. The data sequence for correction received when said rate of a data loss is 
smaller than a threshold [ smaller than a predetermined threshold ] predetermined in the ratio of 
said transmitting rate and said receive rate is reduced. It controls to receive the data sequence 
for correction further, when said rate of a data loss is larger than a larger threshold 
predetermined in the ratio of said transmitting rate and said receive rate than a predetermined 
threshold. When said rate of a data loss is smaller than a larger threshold predetermined in the 
ratio of said transmitting rate and said receive rate than a predetermined threshold, it is 
characterized by reducing the extended sequence to receive sequentially from the upper layer. 
[0062] In order to attain the above-mentioned purpose, invention according to claim 53 is 
characterized by acquiring the rate of a data loss as said receive state at said condition 
acquisition step. 

[0063] In order to attain the above-mentioned purpose, invention according to claim 54 When 
said rate of a data loss is receiving the data sequence smaller than a predetermined threshold 
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for said error corrections at said selection step It controls to reduce the received data sequence 
for error corrections, and to receive the extended sequence which is a data sequence of the 
coded data of the upper layer further. When said rate of a data loss has not received the data 
sequence smaller than a predetermined threshold for said error corrections Furthermore, when it 
controls to receive the expended sequence which is a data sequence of the coded data of the 
upper layer and said rate of a data loss is receiving an extended sequence more greatly than a 
predetermined threshold When it controls to reduce the received extended sequence and to 
receive the data sequence for said error corrections further and said rate of a data loss has not 
received the extended sequehce more greatly than a predetermined threshold, it is characterized 
by controlling to receive the data sequence for said error corrections further. 
[0064] In order to attain the above-mentioned purpose, invention according to claim 55 is 
characterized by determining said predetermined threshold according to the coding method of 
said coded data. 

[0065] In order to attain the above-mentioned purpose, invention according to claim 56 is 
characterized by the ability to apply to the multicast communication link which carries out the 
multiple address of the data, such as a dynamic image, to the data communication unit of two or 
more receiving sides through networks, such as the Internet, from the data communication unit 
of said transmitting side. 
[0066] 

[Embodiment of the Invention] Hereafter, the gestalt of the 2nd operation is explained to the 
gestalt list of operation of the 1st of this invention at a detail based on a drawing. 
[0067] [Gestalt of the 1st operation] drawing 1 is the block diagram showing the configuration of 
the data communication unit concerning the gestalt of operation of the 1st of this invention. As 
for the data communication unit concerning the gestalt of operation of the 1st of this invention, 
a transmit terminal 1-1, and two or more accepting stations 1-21 and 1-22 — are constituted 
possible [ a communication link ] through the network 1-3. Drawing 1 shows the internal 
configuration and connection relation of each terminal in the case of receiving the data which a 
transmit terminal 1-1 transmits by the accepting station 1-21 and 1-22 — through a network 1- 
3. 

[0068] Furthermore, the above-mentioned transmit terminal 1-1 is equipped with the data 
generation section 1-11, the layer 1 transmitting section (BaseLayerD 1-121, the layer 2 
transmitting section (FECLayerO 1-122, the layer 3 transmitting section (Enhancement Layer 2) 
1-^123, thelayer 4 trahsmitting~section (FEC Layer 2) 1-124, and the layer 5 transmitting section 
(Enhancement Layer 3) 1-125. Furthermore, the above-mentioned accepting station 1-21 is 
equipped with the data receive section 1-211, the data-processing section 1-212, the receiving 
layer selection section 1-213, and the receiving status monitor section 1-124. In addition, other 
accepting-station 1-22 — omits illustration like the above-mentioned accepting station 1-21 for 
a configuration. 

[0069] Here, it does not contain to a large-scale thing which many and unspecified networks 
[ like LAN (Local Area Network) currently managed by the in-house to the so-called Internet ] 
whose network 1-3 in the gestalt of operation of the 1st of this invention is combined, and does 
not specify about the gestalt. 

[0070] Although the image data by which the capture was specifically carried out with the video 
camera as data which a transmit terminal 1-1 transmits can be considered if the above- 
mentioned configuration is explained in full detail with actuation, as contents of data, it does not 
restrict to an image. In a transmit terminal 1-1, the data generation section 1-1 1 encodes the 
media which transmit hierarchical. Since hierarchy coding is used, although it is of inferior quality 
when it reappears only by the Base layer (fundamental series), media are reproducible at worst. 
The Enhancement layer (extended sequence) of a high order is combining with a Base layer and 
using, and can reproduce media in high quality more. For example, resolution serves as a high, 
high image of a frame rate in case of the case of an image. The data by which hierarchy coding 
was carried out are packet-ized for transmission, and the FEC data for an error correction are 
generated about each hierarchy based on the packet-ized data. A parity packet etc. shall be 
used as FEC data. 
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[0071] A Base layer, each Enhancement layer, and the error correction layer to each are sent to 
- another layer transmitting section (data transmitting section) 1-121 to 1-125 as a respectively 
different stream. The layer transmitting section (data transmitting section) 1-121 to 1-125 adds 
the information on time of day that a sequence number and data are transmitted for every 
packet, sends out each layer to a network 1-3 as another stream, and carries out a multicast 
(distribute the same information to two or more specific destinations) to it. It shall be chosen by 
the accepting station 1-21 and 1-22 — which layer is received. 1 

[0072] On the other hand, each accepting station 1-21 and 1-22 — receive only a suitable thing 
among each layer transmitted. The received data are sent to the data-processing section 1-212, 
and are processed. For example, when data are an image, processings (a decryption, display 
process, etc.) for displaying an image are performed in the data-processing section 1-212. In 
-each accepting-station 1-Z1 -and~1---2-2-™r-during data -reception-the receiving status monitor 
section 1-214 carries out the monitor of the receiving situations, such as a packet loss and a 
transit delay, and sends the information to the receiving layer selection section 1-213. The 
receiving layer selection section 1-213 determines the layer which should receive according to 
the sent receiving situation. It reports that the receiving layer selection section 1-213 receives 
about the determined layer to the data receive section 1-211, and the data receive section 1- 
211 continues receiving the specified layer. 

[0073] Next, the transmit terminal 1-1 of the data communication unit concerning the gestalt of 
operation of the 1st of this invention constituted like the above and each accepting station 1-21, 
1-22 — It explains referring to drawin g 2 - drawin g 4 about actuation. The flow chart which 
shows the data transmitting processing by the side of the transmit terminal of the data 
communication unit which drawin g 2 requires for the gestalt of operation of the 1st of this 
invention, the flow chart which shows the data reception by the side of the accepting station of 
the data communication unit which drawin g 3 requires for the gestalt of operation of the 1st of 
this invention, and drawing 4 are the accepting station 1-21 of the data communication unit 
concerning the gestalt of operation of the 1st of this invention, and a flow chart which shows the 
receiving layer selection processing in 1-22 — . 

[0074] First, actuation of the transmit terminal 1-1 of a data communication unit is explained 
based on the flow chart of drawing 2 . 

[0075] First, in a transmit terminal 1-1, the data which should be transmitted are incorporated 
(step S201) and hierarchy coding of the data is carried out (step S202). With a hierarchy coding 
techniquermost; based on a low-cranking Base layer, it shall compress by adding an Enhancement 
layer one by one from low order, so that quality improves gradually. Each hierarchy's data are 
packet-ized and the stream of a Base layer and the stream of each Enhancement layer are 
generated (step S203). For example, when it encodes to three hierarchies, two-layer generation 
of the stream of one layer and an Enhancement layer will be carried out for the stream of a Base 
layer. 

[0076] And with reference to a data packet, the packet for an error correction is generated 
about each hierarchy's data, and one stream of data streams of a FEC layer is generated at a 
time about each hierarchy (step S204). A parity packet etc. may be used for an error correction. 
Thus, with the media data and FEC data which were hierarchized, the layer of a data stream is 
generated and it is sent out on a network 1-3 as a respectively different data stream (step 
S205). In case data are sent out to a network 1-3 (step S205), the sequence number managed 
the whole stream and the information on the time stump of transmitting time of day are given to 
a packet. 

[0077] Next, each accepting station 1-21 of the data communication unit concerning the gestalt 
of operation of the 1st of this invention, 1-22 — Actuation is explained based on the flow chart 
of drawing 3 . 

[0078] In each accepting station 1-21 and 1-22 — , the data transmitted through a network 1-3 
from the transmit terminal 1-1 are received in the data receive section 1-211 (step S301). The 
data sent from the transmit terminal 1-1 are processed in the data-processing section 1-212 
(step S302). The display of an image etc. is performed when for example, image data have been 
sent from the transmit terminal 1-1. 
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[0079] Each accepting station 1-21 and 1-22 — are one side, and carry out the monitor of the 
statistical information of a transceiver situation periodically (step S303). As a transceiver 
situation at this time, the rate of a packet loss, a transmitting rate, a receive rate, etc. are 
mentioned. Although the rate of a packet loss is missing among the sequence numbers given to 
the transmit data, it is measurable from a number. A transmitting rate can be guessed from the 
time stump and sequence number which were given to the transmit data. Moreover, a receive 
rate is easily calculable with the packet size of received data, and the log of time of day. And the 
layer of the data which the accepting station should receive is chosen from the transceiver 
situation (step S304). When a receiving layer has modification by selection, the layer which 
actually receives is changed (step S305), and reception of data is continued after modification 
about the data of the layer which will receive. 

-[0080]-Nextrthe receiving-layer selection-processing-in the-accepting station 1-21 of the data 
communication unit concerning the gestalt of operation of the 1st of this invention and 1-22 
is explained based on the flow chart of drawing 4 . 

[0081] First, the rate of a packet loss is investigated and the ratio of the receive rate to a 
transmitting rate is compared with a threshold (for example, 0.9) below as compared with a 
threshold (for example, 5%) (step S401) (step S402). The rate of a loss is smaller than a 
threshold, and when a transceiver rate ratio is larger than a threshold, since I hear that there are 
also few losses, the Enhancement layer of the upper layer shall be further received by 
allowances being in a band (step S403). Although the rate of a loss is smaller than a threshold, 
and it is thought that there are few losses and the quality of a channel is good when a 
transceiver rate ratio is also smaller than a threshold, what transmitted cannot fully be received 
but it is thought that there is only no bandwidth which fully receives the amount of data 
transmitted. In this case, since it is not necessary to receive a redundant FEC layer vainly, the 
FEC layer which has received is reduced (step S404). 

[0082] Since it is thought that there is no dependability in a channel, it is newly begun for the 
rate of a loss to be larger than a threshold, for the bandwidth of a network 1-3 to be enough 
when a transceiver rate ratio is sufficiently larger than a threshold, but to receive a FEC layer 
(step S406). On the other hand, since it is thought that the rate of a loss is larger than a 
threshold, and bandwidth is fundamentally insufficient when a transceiver rate ratio is smaller 
than a threshold, the Enhancement layer which receives is reduced sequentially from the thing of 
a high order (step S407). Under the present circumstances, when the FEC layer about the 
Enhancement layer which cancels that reception has also received, reception of this FEC layer is 
also stopped. 

[0083] Repeating the above steps, a transmit terminal 1-1 sends out the data stream of the data 
by which hierarchy coding was carried out, and two or more layers generated by FEC for an error 
correction on a network 1-3. In an accepting station 1-21 and 1-22 — , according to a receiving 
situation, the data of a layer suitable as mentioned above are chosen, and it receives. 
[0084] Drawin g 5 is the explanatory view showing the transceiver situation of the hierarchized 
data that it is realizable with the above-mentioned technique concerning the gestalt of operation 
of the 1st of this invention. Among drawing, the bottom is a transmitting side and is the example 
of the hierarchical data currently prepared by hierarchy coding and the error correction. A Base 
layer and two Enhancement layers are generated in this example. The FEC layer for every one- 
layer error correction of three layers is prepared for a total of three data streams, respectively. 
Only a Base stream will receive the narrow accepting station (client) of a network band like [ in / 
A / drawing ]. 

[0085] Although the accepting station with a network band large on the other hand to some 
extent (client) will receive three data streams like [ for example, in / B or C / drawing ], the 
accepting station connected by the unstable network with many packet losses receives a FEC 
stream like [ in / B / drawing ]. The accepting station connected in the network which, on the 
other hand, has dependability with few packet losses will not receive a FEC stream like [ in / C / 
drawing ], but will receive a media data stream to the quality top layer. 
[0086] Drawin g 6 is the block diagram showing the example which applied the data 
communication unit concerning the gestalt of operation of the 1st of this invention mentioned 
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above to the data telecommunication system. The profile configuration of the data 
telecommunication system concerning the gestalt of operation of the 1st of this invention is 
carried out from the camera server 10 and the client 20. Furthermore, the camera server 10 is 
equipped with a camera 100, the capture section 101, an interface 102, CPU 103, ROM 104 and v 
RAM 105, external storage 106, the keyboard 107, the display 108, and the communication 
interface 109. Furthermore, the client 20 is equipped with CPU203, ROM204, RAM205, external 
storage 206, the keyboard 207, the display 208, and the communication interface 209. 300 in 
drawing shows a network. 

[0087] If the above-mentioned configuration is explained in full detail, the camera server 10 will 
transmit the image data photoed with the camera 100 to a client 20 through a network 300. In 
correspondence with the configuration of drawin g 6 , and the configuration of above-mentioned 
-drawing- 1 , the camera server 10 corresponds to a-transmit- terminal 1-1, and dealing with an 
accepting station 1-21 can understand a client 20. Furthermore, two or more these clients 20 
will exist in a different location connected in the network 300. 

[0088] Now, the hardware-difference between the camera server 1 0 and a client 20 is a 
difference in whether it has a camera and the capture section, and the camera server 10 and 
client 20 both sides can realize it with a personal computer. That is, signs 103-109 and signs 
203-209 are the same configurations substantially, and each can realize them by general- 
purpose computer (for example, personal computer). 

[0089] On the other hand, it differs in that the software (it is stored in external storage 206, and 
it is loaded to RAM205 and performs) which the software (it is stored in external storage 106, 
and it is loaded to RAMI 05 and performs) for compressing the image data which carried out the 
capture in the camera server 10, generating the data of an error correction, and transmitting to a 
client 20 is operating, receives image data in a client 20, and displays it operates by software. 
About compression of data, although it is also possible to also carry out in hardware by the 
capture card and to carry out by software, it becomes the conditions for realizing the gestalt of 
operation of the 1st of this invention that it is compressible using a hierarchy coding technique. 
[0090] However, in this example, when it divides into the camera server 10 and a client 20 for 
convenience, and is only shown and video capture ability is added to both sides, both sides can 
function as a camera server and a client. 

[0091] Now, it explains, referring to the flow chart of drawin g 7 - drawin g 9 about the actuation 
in the case of applying actuation of the data communication unit of above-mentioned drawing 1 
explained previously to the data- telecommunication system of drawin g 6 . The flow chart which 
shows the transmitting processing in the camera server which drawing 7 requires for the gestalt 
of operation of the 1st of this invention, the flow chart which shows the data reception in the 
client which drawing 8 requires for the gestalt of operation of the 1st of this invention, and 
drawin g 9 are flow charts which show the receiving layer modification processing in the client 
concerning the gestalt of operation of the 1st of this invention. 

[0092] First, it explains from actuation of the camera server 10 ( drawin g 7 ). First, in the camera 
server 10, the image which carried out the capture from the camera 100 in the capture section 
101 according to capture spacing is incorporated (step S701). Hierarchy coding of the image by 
which the capture was carried out in the capture section 101 is carried out at two or more 
hierarchies (step S702). Next, it is divided into the packet of suitable magnitude for every 
hierarchy (step S703). Furthermore, the parity packet for an error correction is generated about 
the media data of each packetHzed layer (step S704). A parity packet shall be added to one 
number packet of media data. 

[0093] Thus, rate adjustment is carried out so that it may be enough for the following capture 
timing, and the data of each generated layer are transmitted on a network 300 as a respectively 
different data stream (step S705). The camera server 10 repeats from the capture of an image 
to transmission periodically as mentioned above. 

[0094] On the other hand, although it is processing of a client 20, data reception ( drawin g 8 ) is 
explained first. First, in a client 20, the data of the receiving layer which arrived from the camera 
server 10 are received (step S801). When a packet loss is investigated and there is a loss in the 
phase at which data of one frame arrived, an error correction packet recovers (step S802). Next, 
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the data after an error correction are decoded, an image is generated (step S803), and it displays 
on a display 208 (step S804). 

[0095] Next, the receiving layer modification processing ( drawin g 9 ) by the client 20 is 
explained. First, in a client 20, an initial receiving layer is decided at the time of starting (step 
S81 1), and an initial layer change' timer is set up (step S812). Next, when it confirms whether the 
time amount of an initial layer change timer has run out (step S813) and the time amount of an 
initial layer change timer has passed, the statistical information of a receiving situation is 
checked (step S814). Ne^t, according to above-mentioned technique ( drawing 4 ), a receiving 
layer is determined and changed from the receiving situation (step S815). Modification of this 
receiving layer does effect as modification of the assignment receiving layer of the above- 
mentioned reception. Then, a receiving layer change timer is set up again (step S816), and 
processing of return-and~the above-mentioned-step S813 to the step S816 is repeated to the 
above-mentioned step S813. 

[0096] The above result, when hierarchy coding and an error correction generate two or more 
streams by the transmit-terminal side and an accepting station chooses theToptimal receiving 
data stream according to the situation of the network for every accepting station, the optimal 
data transfer can perform coincidence data transfer to two or more accepting stations through a 
network. 

[0097] When the Internet is assumed as a target network with the above-mentioned operation 
gestalt, as a method of sending out the data to a network, IP (Internet Protocol) multicast 
standardized from IETF (Internet EngineeringTask Force) can be used. In this case, an accepting 
station can use join to a multicast group and the message of leave which used IGMP (Internet 
Group Membership Protocol) as an approach of choosing the stream which receives from two or 
more layers. 

[0098] Moreover, although it is the data rate of the Base layer of the above-mentioned operation 
gestalt, and an Enhancement layer, to enable it to set this up suitably according to the class of 
interface linked to a network class and its network is desired. For example, if the above- 
mentioned system is built in the company, since it will be Ethernet (Ethernet: LAN, transmission- 
speed:1 0Mbps and 100Mbps(es) of a bus structure which U.S. Xerox, DEC, and three companies 
of Intel developed jointly), it will be able to be set as the high transfer rate. 
[0099] As explained above, according to the data communication unit concerning the gestalt of 
operation of the 1st of this invention While transmitting the data generation section 1-11 which 
-encodes the data- of the media tor transmission hierarchical, and hierarchy coded data as a 
respectively different data stream The transmit terminal 1-1 equipped with the layer transmitting 
section 1-121 to 1-125 which generates the data for error corrections to each data stream, and 
transmits as another stream respectively, Since it has the accepting station 1-21 equipped with 
the receiving status monitor section 1-214 which carries out the monitor of the receiving 
situation, the receiving layer selection section 1-213 which chooses a suitable data stream 
based on a receiving situation, and the data receive section 1-211 which receives the selected 
data stream, Following operations and effectiveness are done so. 

[0100] In the above-mentioned configuration, by the transmit terminal 1-1, generation of the 
packet for an error correction and the data stream of a FEC layer are performed about data- 
hierarchy coding for transmission, packet-izing of each hierarchy's data, generation of the 
stream of a Base layer, and the stream of each Enhancement layer, and each hierarchy's data, 
and it generates one stream of layers of a data stream at a time with generation, hierarchization 
media data, and FEC data about each hierarchy, and sends out to a network 1-3 as another data 
stream respectively. The sequence number managed the whole stream and the information on 
the time stump of transmitting time of day are given to a packet. 

[0101] In an accepting station 1-21 and 1-22 — , the receiving layer based on the monitor of the 
statistical information of a transceiver situation, selection of the layer of data which should 
receive based on a transceiver situation, and receiving layer selection is changed periodically, 
and reception of data is continued about the data of the receiving layer after modification. 
[0102] Moreover, when the rate of a loss of a packet is smaller than a threshold and a 
transceiver rate ratio is larger than a threshold in an accepting station 1-21 and 1-22 , The 
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Enhancement layer of the upper layer is received. Furthermore, when the rate of a loss is smaller 
than a threshold and a transceiver rate ratio also has it, [ smaller than a threshold ] The FEC 
layer which has received is reduced. When [ than a threshold / that the rate of a loss is larger ] 
a transceiver rate ratio is sufficiently larger than a threshold, A FEC layer is newly received, and 
when [ than a threshold / that the rate of a loss is larger ] a transceiver rate ratio is smaller 
than a threshold, the Enhancement layer which receives is reduced sequentially from the thing of 
a high order. 

[0103] Thereby, in case data transmission is carried out to two or more accepting stations 
through a network in the gestalt of operation of the 1st of this invention from a transmit 
terminal, according to the situation of an intervening different network for every accepting 
station, it becomes possible to transmit data with the optimal quality and the optimal error 
resistance. Therefore, when you need real time nature which relays at coincidence the raw image 
photoed with the camera to many viewers, the outstanding effectiveness of acting effectively 
especially is acquired. 

[0104] [Gestalt of the 2nd operation] drawing 10 is the block diagram showing the configuration 
of the data communication unit concerning the gestalt of operation of the 2nd of this invention. 
As for the data communication unit concerning the gestalt of operation of the 2nd of this 
invention, the transmitting-side terminal 1001 and the receiving-side terminal 1002 are 
constituted possible [ a communication link ] through the network 1021. Furthermore, the above- 
mentioned transmitting-side terminal 1001 is equipped with image capture equipment 1010, 
coding equipment 1011, the data transmitting section 1012, the FEC data generation section 
1013, and the FEC data transmitting section 1014. Furthermore, the above-mentioned receiving- 
side terminal 1002 is equipped with the data receive section 1031, the FEC data receive section 
1032, the error correction section 1033, decode equipment 1034, an image display device 1035, 
and the receiving sequence selection section 1036. 

[0105] If the outline function of each part of the above-mentioned transmitting-side terminal 
1001 and the receiving-side terminal 1002 is explained, in the transmitting-side terminal 1001, 
image capture equipment 1010 will capture the image of the display screen as a file. Coding 
equipment 1011 generates a hierarchical data sequence from the inputted video signal. The data 
transmitting section 1012 generates a data packet based on coded data, forms fundamental 
series and an extended sequence according to the hierarchy of coding, and sends them out to a 
network 1021. The FEC data generation section 1013 generates FEC data based on the data 
packet of each sequence. The FEC data transmitting section 1014 packet-izes FEC data, and 
sends them out to a network 1021. 

[0106] On the other hand, in the receiving-side terminal 1002, the data receive section 1031 
receives coded data through a network 1021. The FEC data receive section 1032 receives FEC 
data through a network 1021. The error correction section 1033 performs restoration processing 
of a loss packet. Decode equipment 1034 decodes coded data. An image display device 1035 
displays the received image. The receiving sequence selection section 1036 changes a receiving 
sequence with a fixed time interval based on the information on a packet loss. 
[0107] Furthermore, the function of the important section of the above-mentioned transmitting- 
side terminal 1001 and the receiving-side terminal 1002 is explained in full detail with actuation. 
First, the function and actuation of the transmitting-side terminal 1001 are explained. Coding 
equipment 1011 generates a hierarchical data sequence from the inputted video signal. Although 
the approach one encoder outputs two or more coded data from which resolution and an SN 
ratio differ about a hierarchy target's approach, the approach of outputting the coding sequence 
from which a frame rate differs using two or more encoders, etc. can be used, it does not specify 
about the approach here. It is sent to the data transmitting section 1012, a data packet is 
generated here, and the encoded data form fundamental series and an extended sequence 
according to the hierarchy of coding, respectively, and are sent out to a network 1021. 
[0108] For example, in a multicast, one multicast group deserves one transmitting sequence. A 
data packet is sent to the FEC data generation section 1013, FEC data are generated based on 
the data packet of each sequence, and FEC data are packet-ized by the FEC data transmitting 
section 1014, and are sent out to coincidence in a network 1021. Similarly in a multicast, one 
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multicast group deserves one FEC data sequence. Moreover, in the data transmitting section 
1012, a sequence number (sequence number) and a time stump (data transmitting time 
information) are added independently to a data packet for every sequence, and a sequence 
number, the number of packets, etc. of a data packet which were used for FEC data are added 
as header information in thje FEC data generation section 1013. 

[0109] Next, the function and actuation of the receiving-side terminal 1002 are explained. Only 
the sequence chosen by the receiving sequence selection section 1036 is received in the data 
receive section 1031. A packet loss is detected from the sequence number added to the packet 
here, and it reports to the receiving sequence selection section 1036. In the receiving sequence 
selection section 1036, the reported information on a packet loss is totaled and a receiving 
sequence is changed with a fixed time interval based on it. The received data are sent to the 
error-correction section 1033-when FEC data are received? and restoration processing of a loss 
packet is performed. After reconfiguring in the unit (for example, one frame) which can decode 
a data packet with decode equipment 1034, it decodes to a video signal. 

[0110] Drawing 20 is the explanatory view showing the conceptual example by which the program 
and associated data of this invention are supplied to equipment from a storage. The program and 
associated data of this invention are supplied by inserting the storages 2001, such as a floppy 
disk and CD-ROM, in the insertion opening 2003 of a storage drive equipped by equipment 2002. 
Then, it becomes possible in loading to direct RAM, without once installing the program and 
associated data of this invention on a hard disk from a storage 2001, loading to RAM from a hard 
disk, or installing on a hard disk to perform the program of this invention. 

[0111] In this case, when performing the program of this invention in the data communication 
unit concerning the gestalt of operation of the 2nd of this invention, program execution becomes 
possible by supplying the program and associated data of this invention to a data communication 
unit (the transmitting-side terminal 1001, receiving-side terminal 1002) in a procedure as shown 
in above-mentioned drawing 20 , or storing the program and associated data of this invention in 
a data communication unit (the transmitting-side terminal 1001, receiving-side terminal 1002) 
beforehand. 

[01 12] Drawin g 1 9 is the explanatory view showing the example of a configuration of the 
contents of storage of the storage which memorized the program and associated data of this 
invention. The storage of this invention consists of contents of storage of volume information 
1901, directory information 1902, the program execution file 1903, and program related data file 
1904 grader The program of thisinvention isprogram-codeHzed based on the flow chart of 
below-mentioned drawing 16 etc. 

[0113] In addition, the correspondence relation between each requirement for a configuration in 
the claim of this invention and each part of the data communication unit (the transmitting-side 
terminal 1001, receiving-side terminal 1002) concerning the gestalt of operation of the 2nd of 
this invention is as follows. A coding means corresponds to the coding equipment 101 1 of the 
transmitting-side terminal 1001, and the data generation means for correction corresponds to 
the FEC data generation section 1013 of the transmitting-side terminal 1001. A transmitting 
means corresponds to the data transmitting section 1012 of the transmitting-side terminal 1001, 
and the FEC data transmitting section 1014. A data packet-ized means corresponds to the data 
transmitting section 1012 of the transmitting-side terminal 1001. The data packet-ized means 
for correction corresponds to the FEC data transmitting section 1014 of the transmitting-side 
terminal 1001. A selection means corresponds to the receiving sequence selection section 1036 
of the receiving-side terminal 1002, a receiving means corresponds to the data receive section 
1031 of the receiving-side terminal 1002, and the FEC data receive section 1032, and a condition 
acquisition means corresponds to the function which the receiving sequence selection section 
1036 of the receiving-side terminal 1002 has. Moreover, the data communication unit of a 
transmitting side corresponds to the transmitting-side terminal 1001, the data communication 
unit of a receiving side corresponds to the receiving-side terminal 1002, and a network is 
equivalent to a network 1021. 

[0114] next, about generation processing of the data for the error correction in the data 
communication unit concerning the gestalt of operation of the 2nd of this invention constituted 
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like the above It is Motion as a coding method. JPEG (Joint Photographic Experts Group: color 
static-image compression method) Moreover, parity data are used as FEC data. It is RTP () to a 
communications protocol. [ Rapid Transport ] Protocol : the high-speed protocol / UDP (User 
Datagram Protocol: one of the multimedia protocols) / IP of the transport layer (Internet 
Protocol: protocol of the 3rd layer network layer of an OSI reference model) The case where it 
uses is explained referring to drawing 1 1 - drawing 1 5 for an example. 
[0115] The image data for one frame are inputted into the coding equipment 1011 of the 
transmitting-side terminal 1001, and JPEG compression is performed. Although the encoded data 
are packet-ized for transmission, since fragmentation arises when this packet size is larger than 
the min MTU of a channel (it is 1 500 bytes at the Max Transfer Unitmaximum transfer unit and 
Ethernet), they divide coded data beforehand and generate two or more packets so that the 
-packet size-generated may not exceed MTU. At this time-division is performed from the head of 
coded data so that the packet size after dividing in order to make small the overhead by the 
header added in the case of transmission as much as possible may become equal to MTU. It is 8 
bytes of RTP to the divided data. A JPEG payload header ( drawin g 1 1 ) and 12 bytes of RTP 
header ( drawing 12 ) are added, and one RTP packet is constituted (payload: information 
transmitted in a eel). 1 

[01 16] It is RTP to the FEC data generated when calculating to the whole RTP packet currently 
divided per MTU as mentioned above at that time, although one or more FEC data by performing 
bit operations, such as XOR (exclusive OR), to the packet of these plurality were generated. By 
adding a FEC payload header and a RTP header, a FEC packet exceeds MTU size and 
fragmentation occurs ( drawing 1 3 ). In order to avoid this, the FEC data of the same size as 
former data are generated only using a part for the JPEG data division of the data packets 
( drawing 14 ). Therefore, the header size which can be added to this FEC data is the same 20 
bytes as it of former data, that is, should just design 8 bytes of the same FEC payload header as 
a JPEG payload header. The approach is explained below. 

[0117] First, the header information needed for reconfigurating the original coded data from the 
data divided into two or more packets by the addressee side is a RTP headendata length, a 
marker bit, and a time stump RTP. JPEG payload header: It is six, image size, Q value, and offset, 
and it is necessary to also restore such information in the case of restoration of a ROSUTO 
packet. Moreover, information required in case a ROSUTO packet is restored using FEC is the 
sequence number and the number of packets for identifying the packet used for FEC data 
" generation. It is necessary to restore these eight header information. — 
[0118] First, in such information, within image size, Q value (parameter which directs the 
compressibility (ratio of the amount of data of the still picture of a dimension, and the still 
picture after compression) of an image), and the frame same about a time stump, it is fixed, and 
since it is available, the value of a packet before and after receiving is not included in a header. 
Next, about offset, since it can restore using these when the data length and marker bit of a 
packet of order are obtained, it does not include in a header. Therefore, the information with the 
need of including in a header serves as a sequence number of a data length, a marker bit, and 
former data, and the number of packets. Since the part of all the packets used for FEC data 
generation is required for a data length and a marker bit, they include in a header what took such 
XOR here. The configuration of a FEC payload header is shown in drawin g 1 5 . In addition, the 
technique of this FEC packet generation is applicable also in the gestalt of the 1st operation. 
[0119] Then, the case where hierarchization is performed [ approach / of the receiving sequence 
in the receiving side in the data communication unit concerning the gestalt of operation of the 
2nd of this invention / selection ] about the frame rate is explained concretely, referring to 
drawing 16 for an example. 

[0120] First, in case reception of an image is started, an addressee receives only fundamental 
series (step S1601). It is equivalent to the participation to the multicast group by whom 
fundamental series are transmitted in the case of the multicast, and transmission of the join 
message of IGMP is used for this. After starting reception of fundamental series, the receiving- 
side terminal 1002 (addressee) measures the rate of a packet loss for every fixed time amount 
(step S1602). Since reception by the receive rate which the condition of NO) and a channel is 
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good and requires mostly at the (step S1603 can be performed when the rate of a packet loss is 
less than a predetermined threshold, it considers raising an effective receive rate by receiving 
more data, and it newly [ an extended sequence / one ] receives (step S1607 - step S1609). In 
addition, one FEC sequence received when it judges that it judged whether current and a FEC 
sequence would be received and has received at step S1607 is reduced (step S1608), and it 
newly [ an extended sequence / one ] receives (step S1609), and on the other hand, when it 
judges that it has not received at step S1607, it newly [ an extended sequence / one ] receives 
(stepS 1609). 

[0121] Moreover, at this time; when it displays after merging these by the receiving side and 
performing timing suitably by hierarchizing by the transmitting side so that the frame data of 
fundamental series may be interpolated by the frame data of an extended sequence, an effective 
-frame rate can be-raised. In addition, the time stump added to the packet can be used for the 
decision of the order of a frame in a merge. 

[0122] On the other hand, when the rate of a packet loss which carried out [ above-mentioned ] 
measurement exceeds a threshold, YES) and the receive rate to demand are not attained at the 
(step S1603, but the effectiveness by receiving an extended sequence and raising the receive 
rate of data becomes weaker. Then, (step S1604 - step S1606), and error resistance can be 
raised by newly receiving one sequence of FEC data, and an effective receive rate can be raised 
by restoring the rate of a packet loss. In addition, one extended sequence received when it 
judges that it judged whether current and an extended sequence would be received and has 
received at step S1604 is reduced (step S1605), and it newly [ a FEC sequence / one ] receives 
(step S1606), and on the other hand, when it judges that it has not received at step S1604, it 
newly [ a FEC sequence / one ] receives (step S1609). 

[0123] Thus, an addressee can attain suitable receiving quality by changing raising raising a 
receiving data rate bordering on a certain threshold, and error resistance, and receiving. 
[0124] Next, it explains, referring to drawing 17 about the decision approach of the threshold of 
the above-mentioned rate of a packet loss in the data communication unit concerning the 
gestalt of operation of the 2nd of this invention. 

[0125] As a factor which determines this threshold, a coding method, compressibility, frame size, 
MTU of a channel, the redundancy of FEC, etc. are mentioned. Here, by the transmitting side, the 
threshold which corresponds, for example with reference to the table for every coding method as 
shown in drawing 17 shall be chosen from the parameter which notified parameters, such as 
frame size, and compressibility, redundancy of FECrto the receiving side, and was notified in the 
addressee side as the decision approach. Such a table shall be created based on an actual 
measurement, simulation, etc. in an actual network, and shall be beforehand prepared for the 
addressee. 

[0126] Next, it explains, referring to drawin g 18 about the example of the grouping of the 
transmitting sequence in the data communication unit concerning the gestalt of operation of the 
2nd of this invention. 

[0127] In a situation which differ in the range whose bandwidth of the channel to which 
fundamental series are not restricted to one, a multicast becomes large-scale, and the 
addressee is connected when carrying out this invention is several figures As shown in drawing 
18 , 64kbps(es) for ISDN (Integrated Service Digital Network: Comprehensive Digital Network), 
Two or more groups for every circuit, such as 384kbps(es) and 10Mbps(es) for LAN, are formed, 
and a transmit data sequence and an error correction data sequence are hierarchized in each 
group. And this invention is carried out also by each addressee's performing participation to the 
group who was suitable for each communication environment beforehand, and choosing the 
sequence in a group appropriately after that, arid receiving. 

[0128] As explained above, according to the data communication unit concerning the gestalt of 
operation of the 2nd of this invention, the transmitting-side terminal 1001 The FEC data 
generation section 1013 which generates FEC data to the coding equipment 1011 which encodes 
data hierarchical, and each data encoded hierarchical, the data encoded hierarchical, and FEC 
data are made into a respectively different data sequence. It has the data transmitting section 
1012 and the FEC data transmitting section 1014 which transmit. The receiving-side terminal 
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1002 Since it has the receiving sequence selection section 1036 which chooses a suitable data 
sequence based on a receive state-out of a respectively different data sequence, the data 
receive section 1031 which receives the selected data sequence, and the FEC data receive 
section 1032, following operations and effectiveness are done so. 

[0129] In the above-mentioned configuration, for every unit which transmits data into a data 
sequence, the data transmitting section 1012 of the transmitting-side terminal 1001 adds data 
transmitting time information (time stump) and the sequence number (sequence number), and 
transmits. In this case, the data sequences transmitted by the data transmitting section 1012 
are the fundamental series according to the hierarchy of coding of data, one or more extended 
sequences which are the upper layer of these fundamental series, and a FEC data sequence 
according to the FEC data generated to the data encoded hierarchical. 
-[0130] At-the-receiving-side terminal 1002, the rate of a data-loss (rate of a packet loss) is 
acquired as a receive state. The receiving sequence selection section 1036 of an accepting 
station 1002 When the rate of a data loss is receiving a FEC data sequence smaller than a 
predetermined threshold When the received FEC data sequence is reduced, an extended 
sequence is received further and the rate of a data loss has not received the FEC data 
sequence smaller than a predetermined threshold Furthermore, when the extended sequence of 
a high order is received and the rate of a data loss is receiving an extended sequence more 
greatly than a predetermined threshold When the received extended sequence is reduced, a FEC 
data sequence is received further and the rate of a data loss has not received the extended 
sequence more greatly than a predetermined threshold, a FEC data sequence is received further. 

[0131] This sets in the gestalt of operation of the 2nd of this invention. When performing data 
communication to much addressees and coincidence through a network, and each addressee 
sometimes chooses the rate of grant of a receive rate and FEC data accommodative according 
to the receiving situation of with the communication environment That is, the outstanding 
effectiveness that good communication link quality is realizable is acquired by choosing the 
receive rate and error resistance to which each addressee was suitable for each receiving 
environment. It is effective when distributing real time animation media especially in a multicast 
environment. 

[0132] gestalt] of operation of others [ □ — in the gestalt of the 1st - the 2nd operation of this 
invention mentioned above, although not specified about a network class, when this invention is 

applied to large-scale networksrsuch as the Internet, its effectiveness is large. Moreover, this 

invention is applicable also to the data communication through various kinds of networks, such 
as LANs other than the Internet. 

[0133] Moreover, in the gestalt of operation of the 1st of this invention mentioned above, 
although the camera server was raised and explained to the example as a transmitting-side 
terminal, this invention is not limited by this, either. For example, also when reproducing the 
animation file memorized by external storage and giving one's service to a client, it can apply. 
[0134] Moreover, in the gestalt of operation of the 2nd of this invention mentioned above, as the 
transmitting-side terminal and the receiving-side terminal were shown in above-mentioned 
drawing 10 , the case where every one set each connected was raised to the network at the 
example, but this invention is not limited to the configuration of above-mentioned drawing 10 , 
and also when arbitration makes two or more set number connection of a transmitting-side 
terminal and the receiving-side terminal in a network, it can be applied. 
[0135] In addition, this invention is not limited only to the equipment and the approach for 
realizing the above-mentioned operation gestalt, supplies the program code of the software for 
realizing the above-mentioned operation gestalt to the computer in the above-mentioned system 
or equipment (CPU or MPU), and also when the computer of the above-mentioned system or 
equipment operates the various above-mentioned devices according to this program code and it 
realizes the above-mentioned operation gestalt, it is contained under the category of this 
invention. 

[0136] Moreover, the program code of the above-mentioned software itself will realize the 
function of the above-mentioned operation gestalt in this case, and the means for supplying that 
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program code itself and its program code to a computer and the storage which specifically 
stored the above-mentioned program code are contained under the category of this invention. 
[0137] As a storage which stores such a program code, a floppy disk, a hard disk, an optical disk, 
a magneto-optic disk, CD-ROM, a magnetic tape, the memory card of a non-volatile, ROM, etc. 
can be used, for example. ( 

[0138] Moreover, not only when the above-mentioned computer controls various devices only 
according to the supplied program code and the function of the above-mentioned operation 
gestalt is realized, but when the above-mentioned operation gestalt is realized in collaboration 
with OS (operating system) to which the above-mentioned program code is working on a 
computer, or other applications, this program code is contained under the category of this 
invention. 

~[0139] Furthermorerafter this-supplied-program-code-is-stored-in-the-memory with-which the 
functional expansion unit connected to the functional add-in board and the computer of a 
computer is equipped, a part or all of processing that CPU with which that functional add-in 
board and functional expansion unit are equipped is actual is performed, and also when the 
above-mentioned operation gestalt is realized by that processing, it is contained under the 
category of this invention based on directions of that program code. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS _ . 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the data 
communication unit concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the flow chart which shows the data transmitting processing by the side of the 
transmit terminal of the data communication unit concerning the gestalt of operation of the 1st 
of this invention. 

[Drawin g 3] It is the flow chart which shows the data reception by the side of the accepting 
station of the data communication unit concerning the gestalt of operation of the 1st of this 
invention. 

[Drawing 4] It is the flow chart which shows receiving layer selection processing with the 
accepting station of the data communication unit concerning the gestalt of operation of the 1st 
of this invention. 

[Drawing 5] It is the explanatory view showing the transceiver situation of the hierarchized data 
concerning the gestalt of operation of the 1st of this invention. 

[ Drawin g 6 ] It is the block diagram showing the example which applied the data communication 
unit concerning the gestalt of operation of the 1st of this invention to the data 
telecommunication system. 

[Drawin g 7] It is the flow chart which shows the data transmitting processing in the camera 
server of the data telecommunication system concerning the gestalt of operation of the 1st of 
this invention. 

[Drawin g 8] It is the flow chart which shows the data reception in the client of the data 
telecommunication system concerning the gestalt of operation of the 1st of this invention. 
[Drawin g 9] It is the flow chart which shows the receiving layer modification processing in the 
client concerning the gestalt of operation of the 1 st of this invention. 
[ Drawing 10] It is the block diagram showing the example of a configuration of the data 
communication unit concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 11] It is the explanatory view showing the configuration of the RTPJPEG payload 
header concerning the gestalt of operation of the 2nd of this invention. 

[ Drawing 1 2] It is the explanatory view showing the configuration of the RTP header concerning 
the gestalt of operation of the 2nd of this invention. 

[D rawin g 1 3] It is the explanatory view showing the case where fragmentation occurs in the FEC 
data generate time concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 14] It is the explanatory view showing the FEC data generation method concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 15] It is the explanatory view showing the configuration of the FEC payload header 
concerning the gestalt of operation of the 2nd of this invention. 

[Drawin g 16] It is the flow chart which shows the processing which chooses the receiving 
sequence concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 1 7] It is the explanatory view showing the table for performing threshold selection 
concerning the gestalt of operation of the 2nd of this invention. 

[Drawin g 1 8 ] It is the explanatory view showing the example of the grouping of the transmitting 
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sequence concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 19] It is the explanatory view showing the example of a configuration of the contents of 

storage of the storage which memorized the program and associated data of this invention. 

[Drawing 20] The program and associated data of this invention are the explanatory view 

showing the conceptual example supplied to equipment from a storage. 

[Description of Notations] 

1-1 Transmit Terminal 

1-21, 1-22 Accepting station 

1-3,300 Network 

1-11 Data Generation Section 

1-121 Layer 1 transmitting section 

1-122 Layer 2 transmitting section 

1-123 Layer 3 transmitting section 

1-124 Layer 4 transmitting section 

1-125 Layer 5 transmitting section 

1-211 Data receive section 

1-212 Data-processing section 

1-213 Receiving layer selection section 

1-124 Receiving status monitor section 

10 Camera Server 

20 Client 

100 Camera 

103 203 CPU 

109 209 Communication interface 
208 Display 

1001 Transmitting-Side Terminal 

1002 Receiving-Side Terminal 

1010 Image Capture Equipment 

1011 Coding Equipment 

1012 Data Transmitting Section 

1013 FEC Data Generation Section 

1014 FEC Data Transmitting Section 

1031 Data Receive Section 

1032 FEC Data Receive Section 

1033 Error Correction Section 

1034 Decode Equipment 

1035 Image Display Device 

1036 Receiving Sequence Selection Section 

1903 Program Execution File 

1904 Program Related Data File 
2001 Storage 



[Translation done.] 
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[§s*^ 5 6 ] mizmmmor- 2 aM$ia*> e -r > 

h^©^7 h '7-^*7>L/-CffiS©S<sffil©7 r 

*>a«KJSjl^ ; C*4 C 4 fr^F® 4-T Slf*^4 4 
7iS5 5©fsin^«:iB«S©IBlt!ei^. 

[^BJ©»iHB^Si^] 

[0 0 0 1 ] 
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•St 1 -***? hy-d'SrilDt: 'JT^-f Afjri^i/ 
[0002] 

[SE3fc©8?B] — ffiK. -f >*-*7 h©Jt9ttSK# 

j^Ci. #CC. H. 26 3 (y)\>*J7-$m®W%it-?T£. 10 
©@l©$^) fMPEG (Moving Picture Experts Cro 
up: v^ti^-mm&S^fTA) titam^-fv 5 

[0 003] C©7*-*«ifcfettfW ZtclbCC&mt L 
-C. Forward Error Correction (FEC : gSb^OITjE 
^) &l»S*&6**it6h-C»r»*. Chtt, KDITiE. 
^f^/cfcOr-f (FECf-*) ^-p&TilSKjIHi 20 
U |^K*7 r?-*rx7-##l£b?ci&£-«C© 
F E Ct*- $Z*m LXm&b tcJf- tXDfe&Z'iT *) h 

7 -fefflCWt •SSSBtra Sriti&fi-hE < * C <h *s-C 
# £> *-c!|$«:iti®i»© V r ;u £ -( Aft jUt tt S L t i > £ 
FEC©fiJJ3£<i:LTtt> IETF (In 
temet Engineering Task. Force: A >£ — M$S!l 
8fi5^£SM=) (C<fc£ Internet Draft (An RTP Paylo 
ad Format for Generic Forward Error Correction) ifi 
gfg Stifle*. 30 
[0 00 4] C©i§£KFEC©7 r --*S£<!:©8£fl- 

-g-C-C. K'7-i7©«SK: < to-C. FEC©fc 

jboTtS^f 1 - *g£§§Ef s^fe^^s *rcc>£. 
c© J: 5 ttSMtt. ^-JSO^^^Sor 
- £ LfdHflb ftlr> ii> 5 C b £ SiTfflKft £ titc &©"C 
$.-5. U*>U Sft4i^^^^a"r SttftTrtJ. « 
INHtfttcMtcx 7 -HIE? 1 - $S.£I8&? * Ctifi 

[0005] 

•7- Ef^*' h7-*"C 

'set -cmshn* * ? < r zmmr^ 

fii&R©>7*.{ TU^ffC***^©*^* 
fgm<tl>Xjt?4 77 r -££Eif§U -eto-eftOPgJifc 



#H 2001-45098 
10 

£ ft £ FSJB ©#£(i 0 r fc g{£BB©o=o1t© - * 

©> 7 s 7 fcgfTC S * <fc O K ft 

**£fc5TttH+'<D* MJ-AftiW** 

o§iS*tt»o B B f ft > r ■< 7 # W£r * 5 ±tt u -( + 

(D^ h 'J-AS-CSisblSamft^f 1 -/ 7*^6toS<b 

t > 5 ^aa^ss s tor t » 4. c©«t^ ft#s-cu . s=m 

T5t£*5-C£S. IK, St8S©ftSi4*^ftS*^ 
iKK ft. D r x 9 -UiET*- * ©#iras 4>P3K-r 5 C £ *5 

[000 7] iCoT. ■/>$-*7F©<t5KS^5 
ilft7^©^7 VV-* (-(— t^^r h (*S-b'D v Z 
X ■ DEC • ^>7 v ^Htt*5*IHii^L//c>'^«j£©L 
AN) . ISDN (Integrated Service Digital Netwo 
rk: ^fyJMSa) . ^T^Aft^') AilfKIS 
L. J.o^d3©y- FKS*ft7*-£jWaEA'i"S*? b 

^©s^ccMb-c^— f^-^^j^frrs^) ©cfe^ft 
png^f-A*5#Rfc*r^€.. c©«fc^fttt«ztcte 

* r 7- i><Dm®&m j PH$i b =y t 7 :7©Eft £*K[c.D 
-C\ gSft 0 ° 0 SSCFaa*X7-iii*14 ; Sr#S[L.^7 ; -^ 

[0 0 0 8] ±MVfciin< * 7 h'^-i'^l/T^© 
SififKS&iirtlEft i'© y 7 s v 7 7*- * ^PlfS-T -5 * 

tf ^ < ^ft zmmm%t^<Dtt&& 

raiHiftS. IP%. +7}fc^H ; &^-C&&LT<<>3 
S<t#K-&toii-ClSU- rTit<t=S:?T^«. i^^^ 
n/cSH^ildSK^ftT 1 - # ASS£to3i^fS 

*f *.« . lE^©Sm#* 5 ^ifi%f , JfflL'Wtoft < ft '4 
£t,^F^M-C*-5>. C©P^SK»Ic.-r4fc*K: > aHHW 
■CliRIJKbStofcWKOjSfllT'-**^ (t 1 -** h U 
-a) ^itfiL. gd^rcto&T*-*^©**^ 
^j'i©* ?r®^ b x z?5&&mm s tvc <- » 

■c," ffl«©3at#^*to*toa«jft«*^-- h-c©iiffi 

[0 00 9] tCZV. 7;^+tXh©J:^tCf<l^ 
P^-C©ii<13Fi^^* < ^^*1©^K«, J7-(D«t 



XL 

■cat & < . /She s *i * * * -»&©«£ «> £ tcMmmm. 
[ooio] ±& l/c £ftfc&© 

fcfci,i-C-i;-T-;U*--{-AA«cK)iiiy 5? ■< T*.E<SBjfi64. tfc 
f 1 -* jiff A. x- Silfi&K, r-$3Ht*S 

[0011] 

7 s - * ©j££(i£*T *> 7- nmm^^f^-c^ 

t. &^{b^ar|g]Iifc^^bSnfc**x^ft©£F 
#f br*- * K*t I, x 9 -ITiEffi©-?- * SITE. 

sf-$£Sfei. isiei5g^^K:#^{bsnfc?f#fb 

7=-^ <fc tiilBx 5 -ITiEffi©? r - * <t * 
££?iJ£UTjH<IT3i£m#8i*«U fufBSflffi© 
r"-*S<5i8Stt. foiB&^gft*? 1 -*^©**^ 

at. itji^igfjstRL/cx- *»5fl*s(rr asft 
[0012] iiagw^fiS-r^fcfeK. nt33S2ia« 
-SFSr*-*©tt#{b©reJiKj£cfc£#5B? , J* K**56 

[0013] iiasw^a^sfcabfc. ti^3iE«8 

©Hiltt. ftiiaS*^?'J«, iUIEjSlR^atc J: 0 sugar" 

- * 3^<j©**> e>!0t*ss? $ ti h c <t t-r s. 

[0014] ±iegW=Sr^)5Srr Sfc&Kl. H3£®41Bi& 

o^«. Etc. mieaiftffi!i©7 r -$a<i^i:«. sata 
5 Mbl/Tr"-*^*? i-££j?rrs-f-£-'">"-5 r 7 Kb 

m V . SirlEITiEffi^- *£fiX^att. laifi-r- $ 
h£rai>TB^ax5-iTjEffl©f r --* ; &£j£l<. falBi* 
il^aii. fufBx-*^ » 1- £ ftjfBx^ --iTiD8>'^ 

[0015] ±Eatt«!EW*fc»K:. fi33I5iB«S 
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[0016] ±.%Z.gmZmti&2>tcl!b<<C. §s*^6iet£ 

n-F^***£JSU ftr5Bx^-iTIEJi©r*--*£iir 
10 la-^^ci- F^y^fflC^rliffax^-fTiEffi^N'^^ h 

[0017] iiesw^^srr^fcfeK:, n?m7izm 
r*. 

[0018] JbElW*itJ0E1"*fc*K. is^8ieii 
©*MHtt. WE«WKfl#J»*. OTMHIttatl/t* 

20 [00193 iiasw^afiS-r-s nugget* 
^*sff5E©BSffi«fc o 'J^s < Msai^ftt-- h iitfiasm 

©IbWrSCiiJ: 0 uH^tilTjEffiOr- 

< fBiei^s U - h i IttiaSft U - h i Oifc*S9fS©Hffi 

[00 2 03 ±Ei««*RW*fc*K. i o e 

[0 0 2 1 3 _hEBW**J*r*fe*>K. tS^S 1 1 IB 

©Hffi«t»)^S <ltrsax5-ITiEjl©7 r -*^J^S® 
40 SmL-Ct^x-7-ITiEra©-?-^^^ 
U-CEKifiUB©^^^- ^©r- ^m^'J-c* 5 
stss^^j^s^ib. lufar- * a^^^s:©^ffi«fc ^ 
/hs < itrsai^-rriEffl©^- *wd*»ti/"c 

iS^tt, ^K:±{4Jl©fr^(b-r- ^©f^- ^^Jrfc-E. 

W4*e> U-Cf«lBx7-fTiEffi©r- *»?U*lEtc*« 
BulB7 r -^ti^** 3 B f f««>^<B«fc , 3^*< 1£!S ^^ J 

so ?iJ£iEtcS<rf SC- it"*. 
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[0022] ±ie@ff>£iiJ&T *fc«>CC.. M$3I 1 2 12 

C0023] ±EBW*a«r4fc»K:.' n«gi 1 312 
isofgBs » . Bui^mlB©^.- * mm%&fr e 4 > * - 

ffl<Efffi{CttilfiEgECDf t -*f:l5l«f 57*f+t^ h 
[0024] ±EBWftit«r *^»K^.fll*31 1 4 12 

abot, ME^-^IEBiftcclf^bL/Tft^bx--* 
{ts nfc-en-encDif^tT 5 - * cot n 9 -stiee© 

f r -*££j£TSr:EJB5 s --$ r £i£#&4. fuEFgBtt 
WWbStifcfWfc^-^tltExS-IJIEE©? 1 - 

* & *s * »ft *f - *s5fl4 u-cfiwrr *am*a 4 
[0025] ±Eaw*»aw*fc»«c. w** i 512 

tS©#£38 « . HEW! *Rfc «fc 9 ^tt" 5f-? ^?'J 
t*. IWB^-fOO^^bOKBtcjSD/cS*^!). 

7 s - ^JCJ&D/ciliEfflT 1 - $^J-C* 5Ci *W«4r 
[0 02 6] ±BStt«Mtr*fc»K. 

[0027] ±12gfcJ?:j£j£T£fc&K: > tt#a 1 712 
«tol«l». Etc. mafiHWbWcPIJiBtjCclWffcS 
tifcfWfb**- V<tb~C? b*£ 
«r*f t -i"'«4 p »+4b*JR4. f&SBi^-STjEJB©? 1 

Mb*S4S:WU b512§TIEJ1x---££J&^ 

B512£Ht3MS«. WE* 5 - h 
4frSBi7-8TiEffl^^7 h 4 Sr^-ft-eftWEfS-^bT* 
-*©7*- *^5iJ4ltSBi^-fIjEra<0f s - ^©f- * 
JRW4 0ri£«T4 C 45r^m4Ti. 
[002 8 ] ±ElKti«J-4teftK. W*^ 1 8 12 

[0029] ±i2@M=&^srs/c*(c. m^m lorn 

tcft-SffbSftfc^-*©^-* h£#BSLt£-r- 
£.Kir? h©W-^bf : -5 r SP^3 f cW?:^l,»t:Bul2X7- 
iJjEfflOf-frfcafltU WEIJjEJBf*-*''!*-* Mb 
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^a-K"»»y*4J«U luI2i5"ITiES©7 r -$i 
fTK-^^n- F^f * , 4ffll>-CiJI2X7-iTiE^-'f'5 r ? 
h££j?S;TSC4£1$$[4-r£. 
[0 0 3 0] ±IBSfl«J%Sfirr*/c«t)K, 18*312 012 

+ aft K fifflpIffi-C* 5 C 4 Sr^a 

4T*. 

[003 1 ] ±EStt&taTSfc«>«:. 18*312 1 12 
10 i&©fS3S«:. affifflO©**- ^afl^E*^* y V V-* 

m^Mmmoy"-^ aii^g^safi $ nt < 5f-$ 

S«T2)Sfg#S4*^r4C4*1$ift4-i-4. 
[0 0-3 2 3 ±EStt*it«r**t*«C. 18*112 212 
tS©^«. 85EaiflBI©7*-*a{I&Ert i 6a<I3*i 

-c < a 7 s - *^J«. ise? 1 - * on^tomm kjs d 

fc«*3KW. &^&?fJ©±{^T**lofcU:©i£lI 
20 SiJ'J. &tff5l2|igJStt(Cf^bSft;tex-£KttL-C£ 
j££ ftfc&lTiEJBr- fcriEfflf r - SrS^C* 
*C4£1t®4-r*. 

[0033] ±EaW*itSrt-*fc»K. 18**12 3E 
«©#*Jtt. WE**3»fltt. WBWR^RKJ: 0 boC 
^-^3ft5U©i(i*»6*-J , WR3*i*C4'*W«4r*. 

[ o o 3 4 ] jhEBn*siar*fcfeK. §8*92 412 
s^w-r s c 4 zmwit-r -s. 

[003 5 ] ±EBW«tJ«r**t*K. 18*^2 512 
30 WDBmti* HBWMfli**!*'. WEStflMWii-l/'C 

%^4-rs. 

[0036] ±EB««tJiSr 2 6 12 

»©ft?B«. fuiaeiR^eB. ftra^-^a^^s 

(DMB* 0 /J^S < B5i2i^tU- h 4 bu12«<1 U- h 4 © 
JtoW?fje©Htf J: 0 * * C^t§^«H«:±&)S©^#<b7 s 

-^©^-^^j-c^-sfflss^^J*^^. Mia-?- ^ 
a^^sgf5e©Hffi<k o/hs < weaMtu- f 4 nes 

ft u - h 4 ©tb*^r5E©g9fii<k 0 *S C >t§^ttSlt 1/ "C 
40 ^■2,fTiE«©7 r -^^ , J ; S:^^^- 15127 s - ^a*^* 1 

Bff^©nfii«fc»5^:^ < MEssfli u- h tmaaMit'- H 

?iJ?:iECCSllL/. t5127 r -^a^#A i 3T^©l!3«i<tO^ 
* < Iul2i*mu- h 4l5l2Smu- h t©tt:*smS©ii 

K^rc4«4Hi4 : r«. 

[0037] ±MEin*mmrz>-rc&UL. 11*512 7 e 

tt©«?Htt.- l512^SIK»*e«. MBSfttttt&ts'C 
50 [003 8] JUEBWfe*St*"4fc*<C. lt*a 2 8 E 
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©HffiJ: < WEi^-ITiEWDf- *S55U*5Efll 
*©if£B, Wtl/rv»4x9--lTiEJS«M t -**ai* 

it^mm^m L . ioKr- * Si&«#iffi£©Mfil J: 0 

A^iaKS^Jfr-Sff 1 ! 1 ©*^*. S{il/TC»51£K3& 
LTWEx 7 -ITIEfll©^- i'JRWtEtC*® 
L. WE?*- f S5fe^*S3fS©HffiJ: 0 At < ftgg^J 
^SiUtV^l^U. WEx^-iTIEJB©? 1 -*^ 

[0 03 9] jbES««iJ**-5fc*>«:. H&B291E 
»©^«, B?iBif5E©i9ffi«. wefWfc-f-*©» 
m tSSFSCK 16 D T&5e $ ft * c i *«• t r i . 

CO 04 0] ±iEgffj£jlJi£T §83313 OE 

ts©^«. wes^em©? 5 - £SfI§IK:fr h A > £ - 

b^©^^ f- C-i'^/M^rSbil^©-^-^^!^ 
f&Sft*-?;!^*** l-jHtK:jtflPJf&-C&£C 
Witt*. 

[004 1 ] ±ie@W?r*Str StofrK. ffifc® 3 1 SB 
©ifl^t^T^ £iHt~>X7- A&cigffl 2 ft£-r- £ 

a^t^r&ox. itji^mni©^- ^aft^sii, w 

S ftfc*ft-eft©?f -SHbf 1 - ^KMU7 -fTIEfll©^ 

^ z*£j&?-zmiEmT--5< ?' ±> WEPtB 

ttKf^bSftfcft-sHb?*--* iWEx^-iTIEfii©^ 

m& * 7 s - $ £ u-taurr sawr* 

7 ^iitL, UES^ffJ©^- *iHttliBB, WES- 
[0 04 2 ] ±EB«*aRW*fc«)«:. SMSS3 2E 

ts©^«. wesm**- ? yx-mm-rz^-z&n 

B. WE^-^Of^bOl^llKltvDfcS:**^ 
*^J©±[iJi"CS)S 1 oJiLh©&3g^J'J. StfWEfg 
^W«:?f #{b§ ftfef 1 - * fC*f LX&J&Z ftfcSITiEffi 

[0043] l&mtbZ&l&rrZtclbK.. 5S#S3 3E 

tiaximK.' WE3t*a^iB. wieaiiR* -r * ^tctei^ 
xmu?- $&m<D*pfrh-£>?miRZ ft* c t^m^t. 
r*. ±EB«**w*fc»«c. n«93 4etto 

Wc. WEiSHMB©**- WE?? 
^b*f- ? T-cFgJiwccff-^fbSftfc^fbf 1 -^*^ 
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it*?-? y't. wt&x.^-sijEmor-zzR^yx-?* 

-tJTEM^try Y*£.m-Z>tSsEm7 : -Z><''ry Mb* 
f 5 ^i«WU WEITiEfflT 1 - r ? 7"CB. 

m&.?-$^iry HfcJU.vrWEx^-IIiEE©*'-* 
laEaiHi^f-f^-CB. UEf-^'^? h 
ituEi7-tTiEffl-''5-5rf h ifc-eft-eftWEff-^bT 1 
-^©x-^^JiiuEi^-ITIEffl©^-^©^-^ 

[0044] ±l£gff) ; £:5ifi£-r B*«3 5E 

[0 04 5]±EgM^Sfirr2>fc*(c. lf*«3 6E 
tt©%9!». WEiTiE^7 r -2£5£*^!>?"-Cli. WE 
Fg)lWK:^{b3ft/cf r -^©7 !r -*^"'>-f h*#ML/ 
Kf-^^er^ ^W-^b^-SaWcWSrlBtATWE 
x-7-IIEffi©-r-^**ES^> WEriESf r -^-'- < -> r 

20 (D&tttt^J a- F~*?y*£J«U WEx^-BJiE 

[004 6] .LBBtt****- SfcfcK. 3 7 12 

tt©SKB. WESSTO^-^S^l^E^. *f 

[0047 ] ±EBW?r^SSrr 5fc8MC. I»*«3 8 E 

30 5Cit«tit4. 

[0 0 4 8 ] ±EBlB£j£RSrr£;toi>K. IS*«3 9E 
fg©^B, WEilfR^r-^-CB. ISiBf-$»*? 
*5§fS©SfilJ: <WsBit(lW- h tWESfllU- 
h i©Jt36S3f5E©HfflJ:'5 *#l»«*taa»c±«M©ff 
#ffcf B -*©f s -*3lWC*4ltSBfiW*«flll/. buE 
t^- ^a^^*5fr5c©SfilJ: •) /hS < WE2IMU- h i 

.mt/TiisriEE©? 5 -*^***^^ WE^-^a 

^3&$Bf5E©Hffi«k 9 < WlBMft U- h i WES<t 
40 u-hi©JtASBFf3g©Hfli<fc0A#^*ft^BgTiEffi©^ 

J: 0 At < WEi&f U- h iWESd U- h t<Dit&m 

[0 0 4 9 3 ±EB»*»*5-*fc«>Kf . 0 E 

i£©^ B . WBRWBW^ f ? 7*"CB. WESfl#3 

[0 05 0] ±EgW€r«fiRT-2>^fe«:. sf*B4 1 E 
«6©^B. WlBiSf?^7-9 7*-CB. WEr-^tS^^ 
50 #fT^©Sffl=t 0 /J^ < WEi ^ -1TIEJS©-?- *^?'J 
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£S{t4>©i§-£tt, Sftbrt^i^-ITIEfflOr-^ 

T&£ffi§S^'J ; £:5{iU filler- ^ii^^fl^©^ 
ffi<fc 0 /hS < WE* 5 -gTIEJS©-f- *^?U*§<il/-C 

mkJE^©^^- *©•?-£*?»] 

fflJ:9**<83B^?!l*§<f*©*§^tt. JHItsT^S 
ffiffi^J?:S6 0-CfaiSi7-fTIEffl©r- *3&5»J£M 

§B3fcyj£Sfcl/"C^ MISx^-ITIE^©^ 10 

[0 0 5 1 ] JJBBW«JtJSW-*fcftK:. IR&g4 2E 

[0 0 52] ±iESff)£j§J£-f SfcfcK:. 11^4 312 
«©«9iH:. WEaHMkDf 6 - 6 -f > # - 

SftfCtfB oJtlr* 5 C 4 4 r 5. 
[0 0 53]JJEBW*ilB^5fc«&R:; »#«44B 20 

KJ:9§!#HiL^&E1f«f*-C , *^T, fuEr-^ji 
laEr"- *=&P£«iftK:f3^i-{bb-c##<b-r'- 

4. ffiszvsmmtewmtzfttcftmt??-* iusi? 30 

•~tJJEM<Oy s — $ 4 * -5. 9 s - .* S?'J 4 1/ TiHt 
T-5.«fc^tc$lIfflIT-5»SHIXrf 7*4. fiFES^UfcS-r" 

*rT*c4*#«4-r*. 

[0 0 54] ±EBW*itfiWSfc»K:. 11*1 4- 5 E 
g#3R5»J©±&JB-C*3 1 -3«±©&3S^?»J. SD^ffi 40 

mm fr&c##{b s n/cr"- * tc*m -c s nfc&uiE 
[0 0 5.5 3 ±eaw*»afJ"*fe»K. W23G14 6E 

tS©^tt, SulES^WJB. WEWWy^JCfct* 

[0 056] ilEgffJ^jlJST SM9®4 7E 
i&©ffe9J«. IK, IWEf»ft^f-»^r«JiW{cW^ 
<beftfcft-Sr{b7 = -*£^'? MbUTr"-*;<-7-7 h so 
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ITiEfflr- £ ? Mb* -r f 7* 4 £ W L. . ItfEsTIEffl 
^-s^j&^r v 7-eiz. h*fflt»-c 
B«Ei7-ITiE«©-r-^ ; Sr4.fi£L/. fTEiHt* -T ? 7" 

4 ^-en-enfirEtf^bf 1 - * ©7 s - *^'J4SuEi 7 

-S7IEJB © t^-- * © -r - * 4 L,T3HfT£J: 5«:fln! 

[0057] ±es««ft*rsfctf>«:. w*^4 se 

[0 0 5 8 ] ±Eg«*»KT*fc*>K. R$gM&E 
ttOABB. ltiEITiE«7 r -f^fiS^r^5"C«; «uE 

pgs^c#-^bsn/cf r -^©f i -^>'^'? h£#s§b 

K-r"-*^? h©f^fcf s -*S^/cl-t*fflt»'CUE 
X7-rnOB©r"-* *ifi£L/. fuEiTIEJSr-*^ 

©*?:#tf^-Y n— F^f ^^Jffib, fa Ei 5 -IT IE 

ITiEffl/^ ^ h *4JflW* C 4 fr#®t4-r-5. 
[0 05 9] ±Egtt£*i5rf 9*55 0E 

ig©^WB. jgfc. miESmt^^^T^tSJt^^ 

[ 0 0 6 0 ] ±ESW*«B£T?>/c«&K:> IS*^5 1 E 

momma. tnzzvutewmxT- 7 y'-c\t, m^^mm. 

[0 0 6 1 ] ±EBW**RW*'fc«WC» iS*S52E 
t£©^a§«. fuES&X-r ?y-Ctt. taEr-^ii^* 
*5gf5£©pgffiJ: f)/h$ < BirE^tU- h 4I?ES:<BU- 
h 4 ©tb*5eTS©ISffl«k •) ti«^«|g«:±<i)l©# 

^^-^©r-^^J-c^-stta^^J^sfrr-sJ;^ 

OC$iJ® 0 . bbE-t- f «^^if^©ISfii«fc K) § < S« 
EiSHf U- b tlWSSfflru- H 4©tbA^f5E©HffiJ: »3 
/h2 t,^-^«S<IL-Cl,^iTiE^©7 !: - *^5»J*«6 
L/. MEr"-*^«*^S©liffi£9*£<it«Ejl(I 
u- h4S?iaS(SU- h4©tb*s^fS©g9filJ:0^:#i ( » 
ii-^lSfJiEffl©^- S^JSrHKSfsT* «t 5 tcfij® 

l, ftriBr- £^^# 5 B>T^©i9ffi£ < itrieiH-fs 

u- h it5E§«U- h 4 ©hb*5frS©PHiiJ: *) >J N 3 ^ J 
1#®4-r*. 

[0062] ±EaW**fitr*fc*K % IS^5 3E 
48©fllS«. IJEt^filSSlSXr 2 loESftttSI 

[0 0 6 3] ±Esw ; &ffifiSrr-5>fc5bK, mims 4E 
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£§{!#©*§£«. 5fsb-Cl,>-£>x5-gTIEffl©-r-£ 
LTHKitiB©^^-*©^- $3kn 

3fc^*sffS©i3ffiJ: 0 < IttiSi^ -ITiESi©^- * 

*©?=- *j»a-c* 4«au»d*3«rr * * ^ 

l. me.^-sw^^'&omm&v-kz <&3B&n io 

. [0 064] ±EBW*3ifiWSfc«)«:. H#S5 5E 

ftoARt*. BiriesfSosfii«. fflisfHHtT 1 -*©?? 
#{fc**cc j£ c r 9«e 3 ft * c £ £ T S. 

[0 065] ±EeW*ilSW*fc«>K. IS^5 6fB 
SS©H"93«. fTl^fs ffll© * MUSIS #> 6 -r > * - 
r3£©*;> h<7-*£/rLT«&©£mWJ©7*--* 
9MSKflHIIMH>9 e ~* *WW *'*WtX r 
3IffKj^^&t!*SC££8F*£-r5. 20 

[0066] 

[«93©*»©#MH «T. **HB©* 1 ©«!©*» 
[0 067] [91 ©Xtfc©£B] B 1 1 

mmmit. mmm^ aitosfts* 1 - 2 
fi6K«teR3*i-ci»-5. b 1 itmmmz 1 - 1 tmsrz 30 

7 1 - 3£fflb-CS<E£ra;fcl -2 

1 . 1-22 --c3Hl"*-4*i*«c4BWS««*©rtaMI 
&b jg&H&%7j* U fc fc ©T& 4 . 
[0 068] Etc. _hie©anfiB* 1 - 1 tt. 
tifll'l -11. U-f +• 1 (BaseLayer 
1) 1-121. U ^ + 2 ^HlSP (FECLayer 
1) 1-122. IW i»3j£fiS|5 (Enh anc erne 
nt Layer 2 ) 1 - 1 2 3 . U-f + 

(FEC Layer 2) 1-124. b -f 5 iid 
§P (Enhancement Layer 3)1-1 
2 5 £#x.-CVS„ JhiB©SM4s&* 1 - 2 1 «. 
r-£S<f951 -2 11. -^-SMSSBl - 2 1 2. * 
muJ J rMVffl.\-2 13. Sfttft^-^gfll - 1 2 
4&1l;t-Cl*«. ft. ffiO«WBRl -2 2-fciJBS 
fttttfU - 2 1 £H«flteE©fc»H5**flra-r*. 

[0 069] CCT, #3E9§©Si 1 ©HS£©J$B«:fcW 

AN (Local Area Network) I.»*>i>*-f — * 

&*Jg8t&t>©*-c£trfc©"C*9. ^©TfJSIK-^'C 
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[007 0] ±BflteX£ttfE&#<ClKftf-* i« ^<t^ ' 
l». autism -ltcte<r>-C. x-^^SCl - 1 1 

«. astray ^-{7*«Ji«KW*<trs. pgjg??-^ 

<t*flH»"C<,»*©T\ BaseW-ft <***fll>' ©* 

ittCEnhanc ementw-ff (ffiSS 
9U)-8Ba s e U^ + iOTTMl^Cir. JfDXA 
fttcyfwTfclPrc**. «?tli!ft«©*B^ci. IB 
fl^*siS< h©ii5t,iia^<!:^:o-C(,i<. Pi 

MFHHtS titer- $ ». aHt©fc*fc/"t*- f Kb* 

h. -e©;<$-? Htsftfc^-^fetcc-eft-eft©^ 

Jltc-p<,»r i 5 -ITiE©^:*© F E C ^ ds^JSS ^ 

[007 1 ] Base nhancemen 

£HtSB) 1 - 1 2 1~1 - 1 2 5K£s6ftS. U-f-ttH 
MSP (^-^atfltf) 1-1 2 1-1-1251*. 

stj©^.h'j-A£L-csitBL. ^ju^+f^h mem 
«*«3e©w»©®fe«:E«r4ci) -r*. t-ou-r 
+%s<rrs*>«. s(t^^ i-2i. 1-22 --cs 

!)?-C*Sfc©<i:-r2>. 
[0072]-*, SSiS^l-2L 1-22- 

«. a6«sft-c»,»**u^+©5*a^ttt>©*ew** 
^rr-s. sfisti/cT 1 -*^:. ^-^fflsgei - 2 i 2 

ifi-f—ZttSMU 1-212 "Ciftotl*.. -SSM^* 1 - 

21. 1-22-m 7 s - > sit*. 

§51 - 2 1 4&ti*r v hax. GiMil®£<<»-3fc§<H* 
SI**- * L . -t©flMtt«t U A 1-213 
CCS^„ *|U-f+»Wl-2 13tt. mhftXZtc 

s<t«sa«:ieDt:s<fr^#U'f-r*%^-r*. sffit- 

^+jgS?SPl -2 1 3 8. fc5£bfcU-/+ , {cRIL , CSm 
*tf9J:5K7 e -*»l»l " 2 1 IKiSI, ^-^ 

sitspi - 2i i #. -e©Ji5g$nfcu^^«rS<tL^ 

[007 3] ^K. _tIB©$D< «fiRS tlfc*»?B©» 1 

©iisi©^®{c^7*--*aMiis©5iHt4a* i-is 

tfg^fSSfc 1-21. 1-22 •••©IM'Ptcoc^-cB 2 
~H4=&#Ml/ft**?>SiW3"S. @2li*^©91© 
HJS©Jg3S«:«57*- ^iHl^goMft^^'J©^- ^ 
i^HtKmfc^-f^n-T^-r. S3li*^©Sl© 
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1 - 2 2 - ttC&VZ&g U ira5?®S?r^*r 7D-f 

[0074] *tncc. *ae*aofiHB«* i - i 
mn^itfz uf 7 7'S20 2). Bjaw^tssBcc. io 

-#TfiOBaseb>ft?:S^ En banc 
emen t U^+«Ttt*6**ap*&CifcJ:D, » 

^K B B ^wi«Lhr4<t5«:fflBi*if5feoir*. ^ft 

' ^ftOMOf*--*!*'^* MtSft, BaseWt' 
<D.X h y-Ai^E n h a n c e me n t U h 

y-A#£jSESft£ (^f^s20 3)„ «ia«3» 

telJI, Enhancemen t'V^W h y-A« 

2«£j«sft*c±fcfr*. 

[007 6]*l/t, *tl*n©B»©5 s -^tC^*'C 20 
*£JSU' FE'CU-ft©f-*^h U-A^i&BHtC 

4) o x^-IJiECCtt, -rcy^wcir* h^tetoftW 
ECr-^«:i:0, x-** h y - AO u-f 3 

ft, *n-€ t *i»J<o-7 s --*^hy-AiL/-c*sr vy->? 

1 -3£r~*#itai;*ft*l& (Xf»yS2 0 

5) . ^TvYMt. Xh'J-A8tfIt^^> 30 
* £ 3»P#£flcD 5? -f A X * > 7<D9ffi&tt** 2 ft 

[0 07 7 ] *»9i<D3B l 
-*a<t&S<D£SfIi8;£ 1-2 1. 1 - 2 2-©ttf¥ 

[0 0 7 8 3 4f5MW^ 1-2' 1- 1-2 2-ma 

- 12p6*? 1 -z*fth-cmmztx 

X*fc7-ZZ?-$$:mm -2 1 lttil-^ (* 
f77*S301) b aSfiHHU - 1^6£6ft-C£fc-f 

1 - 2 1 2r^g£ft£ (*^? 40 
y S 302) . iiHiig* 1 - 1 
»6ftT*fcflte, R*©»3*fc£*fT5. 
[0 07 9 ]*$WRl-2h l-2 2Ht 

^S3 0 3). comoig&mffiitisXte. 

bU^mP^^-Y, *fltU->ttif#»tf6ft*. 

3i{i7=-*K:tt#3ftfc^~*>* 
u-hH\ ai«y->K:^*Sftfc*-f A^*>y£2^ 



0 4) . aSJCCAOXfliU-f+tcaEJI**^^*^^ 

*»«:j6flrrsu-f+*ajEL (^^'s3o 

[008 0] Jfcfc. 1 ©^©iBMBC**^ 

-^ilff^O^ft^l -2 1, 1-2 2-fctetf* 
S{tU^3liR&S£a4CD*7a-- ; 3 1 -t'- h&t*-3ti& 

[008 1 ] , Hffi (W*. 

«5%) £i£KL UfV^S4 0 1 ) , #CK:2H1U- 
Kfc»r*aHtV-h©Jt«:BI« (FS*t*0 .9) <tJfc 

©Enhancement U-f + «r*fsT*fcO<!:'r* 
Uf77"S403) o P**#iMt«fc0/.hS<* SIS 

«WC*r*56r, 2!fl S ftT t > * * 

(rrs/cwo^Jftii^atifcoiJBtofta. co^oc 

3Hll/T^*FECU-f+«r*6T (^t^S4 
04). 

[0 0 8 2] BX*#«IJ:0W*<. SHHtU-b 

©wiiaBtt+^r***. afliBMcflmtt^tt^^** 

6ft£<DT\ FEC W^£frfcK^«Ui£a£>£ 
,^S406) o -*..n.X*WMJ:9**<.- ^ 

36S^FJELTC»SfcO£JBteft4.©"C* SftT^Enha 
nc emen t u^ir*±ffi©fc©* (X 
f^S407). C<DBS, 0±«>* En 

hancement + K:WrSF EC U-f 
L "C I >fc « tt C <0 F E C U + CD^il fc ±» ^> « 

*l-ltt, ■■IWfcSftfcf B -*4**-B > jE©' fc 
£><DFECK:J:D, ^iS$ft^ca^OU>ri-CDf r -^^ 

1-21, 1-22 -tit S^t^a«:0D"C±IEO J: 

[0 0 8 4 3 05 B*»B<DJII 1 <D**S<E^KG&£± 
K*ffi«: J: 0 jeH-C* SHfJl'ffcSftA:^- >©a««tt 

^{t£ x ^ -hjEk: j: «j ftr i^BHwa^- > 

OHt*5. *fTCB, BaseWH2oOEnh 
ancementMW&EJntl^ ItSoOx 
-^X h y-A«C*ft*ftl»-r-^3llOi^-ITjEO 
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mom^^m^ (*^7>h) «, m^pAo^^v: 
[0 0 8 5]—*. $>zm&*? bV-2&m<DWZ<>& 

3oOf-^X b y-A£^{IT&C£fc:&£#> 
Z^Z&mmite. m*PB<DJ:5l f CFECZbV-J>.Z 

[ 0 0 8 6 ] 0 6 \Z±&Ltc*¥m<Dn 1 2>^Sie>^ 
^#W*^T^P 7 ^t*l, #f£Hj§<Z)lfl 1 CD^SSO 

101, -f>?7s-^102 l CPU103, ROM 
10 4, RAM 10 5, ftSNEttttE 1 0 6 . 20 
Fl 0 7, I^Stl 0 8, il{l^>*^*-*l 0 9 
. %fflx.T(r>£. JE&C, £5-<7>F20«:, CPU20 
3, ROM2 0 4, RAM2 0 5, ?fSPISlt^S2 0 
6, *-#-F20 7, a^S2 0 8. 5I{I>(>£:7 
*-X2 0 9*iitlri4. B*3 0 0tt** h7-^ 

[0 0 8 7 ]±IB«ES;?:i¥^r5i. *-rf*lJwtl0 

3 0 0£:ftLT*5^T>b2 0K!i^ir£. 06<Dlf 
^i±l£^ 1 ©*tt±©»Jttt, «fw< 1 0 »jg 30 
ffl«*l-liC»IfcU *^-f7>F20tMHW«*l 

-2 itc»jtr*cttaa»-c*j:5. h«c- co^7 

-<7>h2 0#*7 F7-^30 OrattShfcR&i 

mm tcim^? s c t k & * . 

[0 0 8 8 ] ST, #y^lJ--^l 0, ^-<7>F2 
0<D^- F^*T»ttai»«. ^-rT/^+SP*: 
«jtTC»S^^0*C>T*9 fc 2M51t-^10, £ 
^-f 7> F 2 030?ifc«iL«^-y^3>t:»-*. 
-CH3l-C**feO-C**. o£9, W103-109 
< h##2 0 3-2 0 9^HWK:i3D«^T*0, ^ft 40 

-*) Tii^r**fc<DT*>5. 

[0 08 9]—*. V7 h«5*7ttCCtt. 

V7 F^*7 (jMOTBttSKl 0 6fcttttS*i. RAM 
10 5fca-F3ft»T3*i*) *Wft/T:fcD, 
^7>F2 0Tt*. *«fllUtti*«5«" 5 

V7 h-5*T (W«l2tt««20 eCCttlfiStl. RAM 
2 0 5*ca~ FSWtff StiS) tfttfrr 50 
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F* *7W*ctT9 1 tbvvb o xrwcctf5 c £ fc^T 

[0 09 0] {ML, «fiW(C^ 51^-^1 

0 i ^7 ^7> h 2 0 tC^tSl/fc/c^"C*0 , 

[0 09 1 ] ST, 56fcifflL>fclJBHl 
£|g<£>t&ff 4 0 6 CD 7 s - £ fflfl ^ * 7* A cc 4 H * 
CDttmcoliT^ 7 —0 g^a-^t-f «r#JHUtt 
H7«*»?a<D»l©*»©J&S6C«* 

#y sir— *aHnaa*s%T ? * - * + - f . 

a 8 tt##£g3©SI 1 OHt60B!S«:^5 * 5 -f t > F tc 
fc»5f-*S««itSt7 a-* + - F, 09«* 
«KC[)miO^©JB«K:«S^7>f7>htC*JW^S 

[0 09 2]S#KC, £-rf^1f--;<l 0<2»{l£fr£>lft?B 

T£ (H7). 5feT, *>*u--'<i o-ci*. * + 
+r$mtcu^x*+'7?+2iti o i-c^7i o o^e 

1) o tt^tffl 0 

Uf^S7 03) . HCC; ^'^7 h^tSn/c^&U>f 
-^CD^-r-f 7f r -^«:ociT, X'7-iTJECD/cS)^^ M ; 
f-^ ^^7 h^r^-r^ (Xf -;7'S 704). 7\ 

[0 09 3] COcfc5KLt4ffiS>lfcSU>ft©f-- 

F7-^3 0 0±Ki£fISn* (XT77'S70 5) o 

[0 0 9 4]—*, ^^>T7> F 2 0<D^ST^>6^, 
SlZIOCx-^SfiMS (18) CCOC^TttMT*. 
T, ^7^7>h20r^ ^ySU'wq 0*>6iOS 

ufc§fiw+o^-££§{rr& (xt"7^s 8 o 
i) . -y i--2*<D7=-z&mmbtcm%-c. b 

J:oT[sl«*tT^ (Xf77 , S8 02) o J-^- 
HiEao^-^^^-Fl/TRfR'feifiRb Uf^' 
S8 03) , *7j^g2 0 8^a^tf5 Uf^S 
804) . 

[0095)^, ^7-(7>F 2 OT'CD^ftU^^ 
JBKiffi (H9) tcoCiTK^Ti.- 5feT, ^^^7>F 

2ot«, ejft^«uS9smu^+*s^6n (^^7 
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■7S 8 1 1 ) . VMl"(-t'%MZ-< r ?* s ®fc2iT-Z> <* 

f 7 7's8i2). %.ic. vmy. J -?<onm 

3) . tnJHW^M*^v<DB#|8I#ja*T«,»£t&-&lC 
B. «flT«S©tt»Hlrtl**.* » Ur^S 8 

14). ;$uc. *©3Mttaa*e±a©#js <H4) k 

5) . C©»tU4+©£M#±E©^*»DiB5S* 

UW^SEM^-^^^S^ (^f ?^S8 1 6) . ± 10 
SE-Xtt^SS 1 3KM9. ±S^f7^S8 1 3*>6 
*-r?:/S8 1 ecD^S^rS^ilT. 
[0 0 9.6]«±©iS- *f h«7- l-TOSHSt 

[0 09 7] iseSliS^SI-C^ifS^f F9-f4 
lt-f>$-*? r£&Sl/?ci&£. hr7-^^CD 20 
7= : --£©ii£tB&£l/'CB. IETF (Internet Enginee 
rinqTask Force) <fc9&t£{t;£*VCt,>£ I P (Internet 
Protocol) •?Jl>9-**Z. h&&mThCt&-C%2>. 
COBKB. §ff$S*#. «l&©W-Hpe>S{rr** 
h V-A43iJR-r-5^iL/-C» I GMP (Internet G 
roup Membership Protocol) ZtimistCVJl'?-* -r* r 
{f)V—V^<Dj oinileav e©> y-fe— i^^ffiffl 

[009 8] ±IESIiBB!B©B a s e H+Rtf 
Enhancement UW L +©f s — £ rf&S 30 

cm**? r7-*©as;s.c*-?-cD*? r^-s-w: 

A^«SE-ri©"C*ia«» -f— r (Ethern 
e t : *S-fe*a ^^X -DEC- ^-fcHtt^WnlBI 
StfoU«I©LAN, e^R: lOMbps^l 
0 0Mb p s ) -Qh*>*>-toh, W^IESU'- hKSSe-C 

[0 09 9] JiJ_tJiHJ3 L/?c«t 5 K. *«!!©* 1 ©**6 

t<dt— $ &w&i§tfi<£.wmt'$~ ^^.fissp i -i 

JEffi©r'-* ; l:^XL/-&^)?0©^ r y-Ail/t«St 
SW-f+SflMSl - 12 1-1-12 5Zffiz-fcim$si 

-2 14. ftffittfiJWCJS-^taWttf-*^ r "J -a* 
»lRT45«l'<f+ , MR»l-2 1 3. jglRL-fc^-* 
X r y-AfcSfSTS^-fSfBSBl - 2 1 lfcffi*.*. 

1 - 2 1 £ %Stofc», TIB©«fc 5 ttfBIK. 50 
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[oioo] ±EawEtc*j«,»"c. -am** 1 - 1 -cb. 

Mb. Basel/^+OXh'J-AcSEnhance 

o|,»ti7- ITiE©?*:*©'^ ? r©£^. FECL^-f 
+©•?-£ Xr y-AfcSISgliCC-DUT 1 * r y-Af 

* r y-AiLt* h«7-d» 1 -3tCi£tn-rS. 

v r KB. X r 9 - A«-C^3rr£->--^>*#^£:j£ 

m^J© £ -f a * * > 7"©ttfg% ,; w-^-r s . 

[0101]«BB1'^21. 1-2 2-rtt. %M 
#S:frf ^©L'W i*©S!R. 3HsWir»S?tC 

[0102] * ft. &m&-m i-2i. 1-22 --c 
b. * h©u^**sHffi«t o^s < jusmt-- Kit 

*5BHiI<fc9**t>*i-£. j£K:±fiUS©En h an c em 
U- rJ:bfcgHiI<fc9'J^t i *§£. SffL,-ri^F EC U 

O/jNSlitB-o. SfTSEnhancementl/'ft 
[0103] Cti(C«t 0 . *^W©^ 1 ©Xt6©»ffiK 

*>i>-cb. sniss^e-** r?-**/^ ■£«»©£ 
4. ^-^r. ^^^-rasj^n^©!!^*^^^ 

©tt^«K:it>M-r 5 <£ 9 & 'J TJU ^ -f Aft?:^ i-r s 

[0104] [^2 ©*6fe©^3S] B 1 0 «#fS91©l£ 
2 ©»e©Eltc(lif- $M8g©M : S:^t7 , ia 
yi7Bt?*.S. *^©^2©JUS©^«:^^7 I -5' 
S<t^S«. ^ftWS* 10 0 1. SiHMSi* 10 0 2 

i o 2 i^L/-cffi{t^tc«gS;§n-r 

^■5. Hie. ±E©aHBflWi*l 00 IB. SifM^-r^ 
ftSSlO 1 0. If ^{ tilg 1 0 11. ^-^eUsSU 
1012. FECx-^^SSPl 0 1 3. FECf-f 

ssftffi o i A^m^L-c^i. Ik. ±Be©sftw*B* 

1 0 02B. 7=-^Smg|510 3 1. FEC^-^gff 
SIJ1 0 3 2. i7-ITiEg|51 0 3 3. 0 3 

4. S^a^g 1 0 3 5, SMJ^iJilJRS 1 0 3 6 * 

[01053 ±E©aMsm*SBtE 1001 a^seauss^ 
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i o 0 2<D.&Mmwz*Kmirzt. stttum* i 'z-cx* ? yicmaztitcf-'ri/zi-yxfriz.x-ir v 

00 ltcfcur, + + sii o l oti. «^ hn**%UHi/T»IJ8?y»$l*l 0 3 8(c«*t4. * 

1 lit, ^jShfcftiMi^^fsiBnttf 8 -*^* . w«4Wur*ft*^-j£B$flfliiBPir*fi*?J©tt 

-3$f*-$r/-c$-? h££fiSU ^{t^PgJlKjr-D-rS teLTt»4ig#ttx5-WiES$l 0 3 3<CjSS6tt. 13 ^ 

#38?U£t£K&?»Ji J &J&lSL*5» h'7-5' 1 .0 2 1 (CS XT v h©«7C^*Hf*5tl*. 0.3 4Tf 

BUT*. FEC-f-*£j£§|51 0 1 3tt. ««W©f- hfclWJttWWft tc 

-W 7 hKi-5#FECf-f^4srr5. FECf ff#JSL7cl£. WMWCtWT*. 

-$j^fgpi0 14«. FECfrjit^j HtbT 10 [0 1 1 0] S2 0«*|Sl£©7-n^A&O'g8ii-5 r - 

* ? h -7- * i o 2 i icasar *#iett.i£<**>e>isgcc{tti£<* nsn^w^^-r^s 

[0106] ffc£. SftW^l 0 0 2£*Jt,>-C. x- fife 4. *»W©^a y9AR0 t MJif ! -*tt. ?° » 

«iWl03 1B. *»h7-fl02 1tj>U«F 't^X^CD-ROM^OEtMSttK 0 0 1 £gg 

mtr-fi&mTZ. FECf^-^fian 032 2oo2K$s«sn7cieit«#F^:/©#AP2oo 

h7-^l 02 1 t^L'CFECf s -#«Wt 3KjfAT*Ci-C«»Stl*. *©*. ♦Wl©^ 
-$-£„ x-5-STiESm 0 3 3li. VXXT y'WQGtfc ^&V&&r : -$ : kHWM#-2 0 0 1 H^- 

s£fT5. atssi 034«. ft^itr-fzim-r F5 e -***K:-f:'*F-.«'i/-"-Ff it .fX**»&RAM 

4. ®#«7j^gl 0 3 5B. SftlsfcMUDftn&fr KP-FTS*. *l»t*"- Ffw F-.* 

■5. 0 3 6«. hn*©tlHR«c «r«cK»RAM«CB- FT*C ir.. ***©^n^ 

[0107] mk:. ±B©a6««it* iooi j&tf&m [oiin corns. *^©*2 ©**©*«£* 

r. £Kf{IJ&3£ 1 0 0 1 OlMBaOT*flac-3i»"C8ffl!T 0l*.iX±EH2 0KwLfc«l:^tt#«"C5 B - 

4. o 1 1«. A^sn/cB*»m-^^6P§ >afliw <3Hi««*i ooi, sflram*i o o 

it. -o©^{is#]!?«K*sNit©s&4«3fc©EF *>. «i.»a9 r -»9«fia (aMt«ii*i o o i . «e 

mtf^H^mtrf^^Ps Wk<DfHH»*»C»"C Mtt*l 0 0 2) ^^^©^P^ARtf^^ 

%il»4Cim5*. CC"Ctt*©2r;£K:o»,»T!|$ -5. 

ST4t>©"Cttftl». ff^tSirfc^-Sli^-^iMfi 30 [0 112] B 1 9B#««©^oy5ASOTW^- 

gui o 1 2tc^6hccTf-^^, j-#£j&<*n. z*&&htaim&w<o&Wi&<nnim*7rtrmwm 

*n*tiw^t©»Jita6c-ca*»joiitB»W4* -e*4. *«w«wt«i»tt. »-^if«i 

«8tl/C*»Ftf--*102 1«:a&BSti4. 901. f^*F VtKffS 1 9 0 2. 7uif*M>imy 

[0 1 0 8] flUjUr^U*-*** FK*Ji,»"Ctt, 1-3© r-fJt-1903. ^O^AHlf-i'77-fA'l 9 0 

£MtK*l» i -j©7A^ t ^ h jf*- 7(Cfl^Tft. 4*©E«rtS-ClltoSS*iS. #*HB©:/a 9=r Att, 

n*(C. 5*-*/^? HiFECf-jr&SVl 0 1 3 f££©B 1 6©7 P-^ + - h^tC»-3# :7"P ^7 An 

SJftWOf 1 - h^SScFECf 5 -* - Ffl:3*T.fcfc©-C*4. 
^jn, FECf-^ttFECf-JratMl 0 1 tO 1 1 3] ft. **9!©WlF»*©«HK:*rt*S*« 

4KJ:D^er 7 MfcStVC*? 1 tc^ltti fiS^fti. **W©* 2 ©**©»»«:«* f*--*afll 

Sft4. PIO< vA^***h«:*Jl,»Tttlo©FEC 40 SIS (SUtffldig^l 00 1. SMWBS5R1002) ©S 

i oov;l,?+t x F f*- 7*KffiSt «£©» lH»«BnFIE©»*> "C*> 4. IWfc^attSHf 

4. f'-fatflUPi o i 2rt*s»aiffK:*fctti, o o 1 ©^<t&ei o 1 1 lorau stie^ 

htCS/-y>^^->^ ££.l5^|glii£{HMa£* 1 0 0 lOFECf-^4 

<^--*»W3SHttt) JWMnSfu F E fiSSPl 0 1 3KHJ6U S*m#&l*2S(fflHi8au 0 0 1 

Cr-*£j&SPl 0 1 S-CiiFEC^-^tC^Ufcf 1 ©^-££(181510 1 2. FEC f— 1 0 1 4 

\>G>u~!r>ai->x j t>X'iry h&KZifi^ tc?tl5L. f s -3'>'N'->-s' Kfc#etiiiHsflBiS* 1 0 0 1 

-^$'tfSl<i:L-C{=«JDSn4. ©-r-fjUflgP 1 0 1 2tC»lSU. triEJB* B -*'<4 r » 

[ 0 1 0 9 ] JXK. SfHWSo* 1 0 0 2 ©SS&RC^f^ FfbWRttiWMWi* 10 0 1 ©F ECf- ^^ftSP 1 

KoiitUWr*. 3W3WIHW1 0 3 6CCJ; 0SR 0 1 4K»I6L. 31!R^e«SmfiPJ«^ 1 0 0 2©S<1 

shfca^i©**^- *gfggfl io3i -cs<rr4. c 50 j&mam 1 0 3 6 k«ikl/. sm#e«s<tfi'J^* 1 
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o o 2<DT-$$:mmi 0 3i. FEC^-^ftan 

0 3 2 KlttffcU ttBMS*fitt^«* 1 0 0 2 o 

s«jfi5!i»s?si o 3 6 3&s*r4«tB«:*n6-r*. $ 
cBu. sew©?- *'mfBgfc\t&xma* 10020c 
£. 

[0 114] JfclC. ±E©*<««Sti<fe*»iO»2 

Motion JPEG Ooint Riotographic Experts 
Croup: *7-»±m#ESStt) $/cFECf- 

P (Rapid Transport Protocol: by>X#— hHOiB 
17"D r /UDP (User Datagram Protocol : ^ 
^pff^T^Oh^^lo) / I P (Internet Pro 
tocol : OS I #1*^0131* v hV-^MOV' 
P r a*) «HRTi««MK| 11-015 «#JK 

[0115] 2HBflJ«5£ 1001 ©ff^ffcfiflit 1011 20 
CC1 7U-A^Rtf-^^Stl k JPEGEi 

U (Max Transfer Unit : H^fsi*^— Ethe 
rnettl 500byte) «fc 0 bjzZ^W&Mty 

8 by t eORTP JPEG^-fa-F^^ (01 
1) il2byteORTP^^(@12)5:fflJfll 
"CloORTP^** b^r^K-r^ (-^-f n-F : 

Trass****) . 

[0 116] Cft6ffi$fcCr>^4r? hCCftLTXOR (ex 
elusive OR) ^<Dfcf 7 FflMttrrc it 1 Oj/dJS 
WDFEC?*--********. *OHI. ilEOi^CC 
MTU*ffi«:»H3ti-CCi*RTP^!? r±#K:*fU 
T8»*JiL;fc»^ feXUcFECf-^KlRTP 40 
FEC^n- F^ v jfiRTP^^ ^ttSnTiC £ 
CCiOFEC-r*** r#MTUlMX*««l/7^-rf 
>r**ft£T5 (113). cft*iBtt5;fc«>K\ 7 r - 
r<D5£©J PEG7 S -"*SB»<D***IS0"C 
TCT^-^iglOlf^XcDF ECr-^^T* (HI 
4).fiE-*"C COFEC^-^CC^JDrSCiO-C* 
i^y^XtiTc^-^O^fttHl^ 0 bytet 
*9, oS0 J PEG-^-fo- Y^y #tfflt8 by t 
eOF E C^Y D - ^ ^ttf ia[«^ 8 VTF* 

<Dxmzm.m?z>. 50 
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[0117] «s*d^** Yicftmz titer- z 

RTP JPEG^>fP-K^^:IM^X k Q 

0 6 or* f), nxF^y Fo«5c©IR«:ttc*i60 
F*fBcr*IR«:ie«tttt«tt, FEC f*— £ 

[0118] Cft6©W«©**\ X, 

Qffi (HHROEEU* (5&D»jL®iBEffiao#±ia©f : 

oi*-cttH— <D7U— Art-rte— sr*0, SflSfifc 

&l> 0 ^Cc^-^-fe^ rCcot>-c«\ WK)^? 

fflc^rm7CDjti'c*^cD'r^7^^^t i o se^-c, 

cct ^^gi7-^tr7 FteFEC^-^J&Kffl 
l^cit©^? HO»*«i2*«Cfc«>, cn6CDXOR 
Z±r>tc$><D&^y #&c^tf>£o HI 5KFEC-<^a 
- K-y yoDW^^-T. «L COFEC^^h&X 

[0119] *»«©»2©»S©»»K:«4 

[0120] H«©5Mt*H»-i"4BRCc***B 
(^f77*S 1601). 

j o i n> ^«fe-^©^ft^ffl^6n^o 
<I*H»&Lfc«. 3Ht«**l 002 <*«*> tt— S 
BfflMBC'**-* Fn^*«rttaHT* (^^S 1 6 0 
2) . /<4r» ba^**S0T3eoHfl*TH**l^B (X 
f7^S 1 60 3tNO) • 3ld&<£t*3£#&*?"C* o 

* 5: ct 0^ < ««"T * C i £ «fc 0 SB»Sft ^ - F * 
±W*Ci**JL. JtB»58©lo«r»fteK:5Htr5 
Ur-;7"S 1 60 7^f ^S 1 60 9) e PS, X 
f77'S 1 60 7-cm F EC^'J^SflLr^^^ 

r^*FEC5RW€:lo«6 0T (Xf^S 1 60 
8) % St5B^(l01o%3Pf/c«:SftL/ (X-r ??*S 1 6 
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0 9), — *7--yVS\Q0 7r*«l>"CI,»fcl»£ 

mm uctziz, ttmrnko 1 -> zmctcgm? * < * 

1 609). 

[0121] Sfc. C©B$. mgJkn<D? U-AsT-Z 

mmwc^mitzfi sct-c. &mmx ctihzm&u 

Jlt>£C 10 
[0122] —15. ±§E£tMLtcJ-i>r v V nxm&mm 
*JtH**B£« (Xf 7 7'S 1 6 0 3 T-Y E S) . g3£ 

*©§<ib-r£±tf*c<tKJ:£&Jll*ss§£S. 

(^7^7 ^"S 1 60 4-^7 i f 7"S 1 6 0 6) , x-5- 

urt»*i«Ki/fc4*i*. &m\sx^z>fts&mz: 1 20 

-3*e>L.t: (^f-^S 1 60 5). FEC^JOl o 
**rfc«:»Bl/ U^f^S 1 6 0 6) . -fS. ^ v 
■7"S 1 6 0 AX-gmLX^tZi,* t&mistct ZIZ. FE 

cjfflo 1 otiffctcjHrr* ( v ?s 1 6 0 

9) . 

[0123] COi^K, *SHffi=&*{CS<tf s -f U 

- r=Sr_Bf *C iix^-WttSrmfcSC <!: iSr^JOg 
*-C§fif *C£r. Sfc^BaHSJfcSftfiWfcitlST 
■SC 

[0124] *$m<Dm2<DMM<Ofc1&i<>Ctf~Z-? !: 30 

- >9flmKc«f * JbE'f » h o **©Mtf©%£ 
5EFjSK-3«,»-CH 1 7 *#JHt/fc*«6tt9iT4. 

[0125] C©W«*8U£-J-4BB4l/"Ctt. ff^-fb 
SjSifflM*. 7l/-A^-fX. 3»igS©MTU. FE 

m. FEC©7LSg^i*©^<7y-$^«flJ«:ji5gi 

j&r*mtojiiR*tf9fe<i!)4r5. cu/cr-^ 40 

[0126] &iC. *IW©JII2©lliS©JK»C«4^ 
affile few ■£> 2Hf 3i?'J© 2Ou-7'{t©0i|K:-2t:> 

[0127] ##»«r«w4.h-c . sh&uu: 1 

R6*iSfc©-Clttc<. v;u^+ + x r a**3»t«:«r'j 
£fl^©&i& 3 tlX I » &91IB©*l««ASttffi©ttH "C 
M&*=fc5&tKftKfe(,>TB, El 1 8tojVrJ:5K: I S so 
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DN (Integrated Service Digital Network: ^afy 
^Hf«) l©6 4kbps, 384kbps. LA' 
N£*fti.<i:L;fc 1 0Mb p s tl* ^tc®18L&<D&&<0 if 

fr-y'*mtfLi>. *ti*ri(D#Ji>-'7<o'px'mm7-z 

[0128] £UJHi L>/cJ: *> K. *JMOJ*2 ©^Sfe 
©^BtcSS^-SSfi^SK.fcttB. j£ffiflW485fcl 0 

0 i b. ^-zzPimfiic&miTzn^itgm 1 o 1 

1 . Kmmtc&mt § n/c^n-en©^- * k» o f e 

C7 r -£££l5;-fSFECf r -*£li£SBl 0 13. Pi/f 
Wtc##{t§n?cr- £ <b F E C f 1 — £ <t -5 

T'-zzkmtLxmmTzr-z&msii 012. fe 
cf- * stmu 1 0 1 4 **ru sfffflflss^ 1002 

B. S<rS45f-$ Jfiai©«*"*» 6 JMDtt 
5E««W«c»-5SP3B?r*«flia»WHR» 1 03 6. 1 
Kl/^-^X^KXttr 0 3 1. F 
EC-T-^SSSl.O 3 2*WTSfc«£>. TIE© <fc 9 & 
fWBSWtt»*iWS. 

[0129] jbEflWtCefc^T. it«fl!iJffi* 1001© 
f-$ifi$10 12«. r-^^Jrt^fc^r^-^ 

7") SJJfJBffsS-^ (2/-^r>^^>^) 'Sr^SnL-CjilfB 
fS. C©t§^-. f-^SHMtl O'l 2(CJ:>JSIAr« 

?'J. S«*^J©±{4S-C*S 1 o^±©S£5S3S?"J. R 
C>T^JIftCOFr#{t§ n/cf - 3» K*f L£M£ tltc F E C 
^-^(CI&CfcF E C-^-^^fJt?*^. 
[0130] SffltflSHDiS 1 002 Ttt. Sf«lil/t 

(^-^f hp**) *B(^-rs. Sffi^^ 
1002 ©s^a^us^® i o 3 6 «. r- $n&zm& 
mmomm* k> <FECf- **w*ftflMi ©js^- 

B. S^U-Ct^FECf : -^3Sm«6L/-CSK:a:SS 
^i?:$(t L. x-^ «^^Sf5E©glffl<fc 0 /J\ S < F 
ECf-^^i^mvx^fi^m^it. H«:±(4©*£ 

»bu»!!*««*©*i^*. ^mox^i>u.^mn 

B. FECf'-^^'J^MtC^TS. 
[0131] Cti«CJ:0, 2)r^©^2©SliS©^tc 

*si»-cb. *vvv-i>ik-ftLx2>WL<D%LmmtmmK. 

iMKD&fsVi&l.fcfcCX&mi'- hiFECf-?© 
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EBt5JI*«:«»Wt*4. , 

[0132] [ffe©^ii©^ss] ±&uc*mw<Dm i 

Sfc. *»H«^>*-*a httff©LANft£'©&« 



[0133] gfc. ±ai/fc*»W©*l ©HSiOJ^JB 1( 

[0134] ±iS Lfc*»9I©*2 ©HSS©7B!!g 
KiJ^Ttt. SfsffllJS*. *MWBfc«r-kEH 1 OK* 

IMicifi, *$m\t±MSM 1 0©flfc£K:R5££*i'2>4>© 
-Cttft<. &fgM$3E. S<f«g5frSr*? h7-*fc:ff 2< 
^©ffi^^^g^f £ *§^CC *> ajlWC* & . 
[0 1351S, ±B©fW#»%SI3W* 
/c«i>©$|gS.D t *ffi©*K:RB3E§ti-2> ^©-Cttft < . ± 
IB->^7 i A*/c{iilgrt©3>fa-5' (CPUtl 1 !* 

mpu) jc. ±.%mmm^mMthfdb<Dvy vv*. 

KS£- 5 -C_LfEi'*7"A!£t,>l*gg©=» >ti - £#±12 
-5*1^ fc*«W©ffl8«:$* 

[0136] $fc:C©Jig-£\ ±I2V7 h'JiTO^ni' 3 

n- F£3>fc-*- £te{^TSfc*©^l9:. *f*W«: 
«±IB^o J?7A3- F£«Mls-OT1tKttK*»9i© 

[0 137] C©«fc^3i^Dd/-7A3-F£^-r5ie 
UTti. mt^a? t'— tw*^ ^-Ff 
-f**'. Tcr^**. ytm&.TjZ?, CD-ROM. 

^F^tt©^*';*-F. ROMft£*£flI 

[0 138] $/c. ±E3>tr»->*>. m.1£2tltc7 
C^As-FO^-stSlf^-fX^lT^C 
£«:J:«3. ±ieHSB^S©SI6^^Sn?.l#^/cW-C 
ft<. igT'o^An- F^=i>tjL-$±-r*Sfl6L 
-Cl»SOS (:*-<U--r-f >^*7"A) . 5&,»ttf6© 

t ^ y * - is 3 > ft ir £ u rJJESat»tt#*3i 5 

[0 1 3 8 3 IK. c©«*&Sn/c7*n^5A3-F 
*s. 3>t»-*©«MafcBW*-F*>=i>e»-*«:« : 
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91. -f OJ'n^Aa - FCDffiiKl^'t. -e-©@i6 

F-tMMHfcHai f h K«^*C P U ft 
m©«M©-»*fcB±»*ffl.>. -5-©*&3«: «t o"C± 

[0140] 

[»»©«l*] feLh^b/c<fc ^K. §§3^1 1 ~ 1 3S 
©©^-^JUt^^AiCtntf. *-?YV — 9tt\j 

<i^*5^n-en©§«ig^K:SL,fc^<iu- i-Stf*-? 
ng^tcfcc^-cyT^^-CAftKiiiiy-r-fT* 

[0141] IfSail 4~2 OIBiE©^-^!!^ 

iig. mm.2 i~3 oiEig©7 i -^jHiiiafc«fcn 

gCC«£9 x-^afai-'^AfcfliJjSTSC £"C, ±BB£ 
RttCC. ^»ftji<tn D n S*^-rSC«!:*S-C#4«!:0-5 

•c y r ;w * -r a ft mm * ■< r £i2<rr * m-^yc^mn 

[0142] n?m3 l~43IEiE©7 s -*il<t 

(3tlMfl9©7*- ^am^gR^ftW©^- 
g) tcitra-rsci-C. IBiBtK. SSfftiHifDS 
=&^-T 2> C <!: $ •& £ t >^ ®tlfc^3t>s?i e> tl-5> . 

H3R»(c*jt>-cyr^a'-f Aft»a> 

[0 143]ifc. Sg*^44~5 6ieic©iEiS«<*«: 
^ifidv-Xr-A (iM^SiJ©^- *31<l^gS^(t(Sl© 

»ft aeae* JHrJ- *ci**r**it»5 snfc^ 
-C Aftsb®y 7= r £E^-f -sis^cab^ffre&s. 

[Hffi©1@*ftlftBJ] 

[0 1 ] 2|s:f£?||<Dji| i ©XJSO^SiCC^if 1 - ^iHt^ 
g©«RJE^ 3 &*-r^'D 7 *l§!t?4>?>. 
[S2 ] *^bj©Ib l cymSko^mc^f-^mM^. 

[03] :£f£93©^ 1 ©^Ht©JBSlC«4 f 1 - ^S^S 

[a 4 ] &$m<Dm i ©hjs©^ssk:#^ ^a<t^ 

g©S<t^*-C-©S<t ^ ^ +-3S!Wffi?r^T 7a-ft 
[0 5] *^©^i©XSfe©^«:^ ; i>! 5 ifl'[b$nfc 
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[0 6] *mxom i ©j0k©x$ttccff s ?-$mm& 
[0 8 ] l ©HlficDj&Scc^Sr-^iifg^ 

I--C&-S. 10 1 - 

[0 9 ] 1 ©ld£©«?5tK:{S2> ^ 7 -f T> h 

(Mat* Sftfll u tSBSItsr ^ a - 9 1 + - V "C* 
*. 

[no] *&w®m 2 omMowmic&z 7-$ mm 

[011] *»WOJ|l20JtitO»»C«iRTP J P 
[012] *»9i©»2©JI»©»»«:«*RTP^sr 
[013] *^<DS2<D*lfe©^SK:^2)FEC7 r - 20 

**. 

[014] *8m<om 2 ©X*©X?JRtCffS FECf- 
[015] *»«©82©^i©f 8K§5 F E Ct^ 
[016] *|6l3©»2©|Q6©»Si{c«5Sfi^iJO 
[017] *3EE©£2©|£te©^B(C«5Hffi3»?* 
[018] *^©*2©^te©»JS{C«S2Hi^lJ© 

^u-^{b©w*m-riftK0-c*s. 
[019] ttmwfuif* M.%.umm?- **Ettu 

7cIEtt&#©fB1£F^©mi&m^Tt&910r* 5 . 
[02 0 ] #RW©*oy5AR0TB»^--**seit* 
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[*?#©i&9i] 
1-1 iHd^^ 
2 1. 1-22 
3.300 * y b 7-2 
1 1 f- ££j£S(5 

121 U-f +lj]HMB 

122 W + zaMt* 

123 W + 

124 W+-43HI8B 

1 2 5 W + 5SMMI$ 

2 1 1 "r-Z^mU 

2 i 2 r-zmmsn 

213 jHlU-f-MWW 

i-i24 ^sb 

10 *>5t-^ 
20 d»7-fT>h 

100 

10 3.2 03 CPU 

1 09. 2 09 iHI-f 

2 0 8 fl^g 
10 0 1 j&E«dtt5£ 
1 0 0 2 SftftHH? 
10 10 SHMr+:7"?+SeH 

1011 'vHHtmm 
10 12 x-^Mftas 

10 13 FEC^-^&dW 

1014 FECf-ummB 
1031 

1 0 32 FEC7 r -^S(taJ 

1 0 33 i-7-fTiESB 
10 3 4 

1035 mmm^^m. 

1 0 3 6 S^t^JilJRgP 
1 9 03 yn^7A||?T7r^^ 
1 9 04 yaj'7i,S8af-i'7T-{A 

2001 ettM* 



[011] 

RTP JPEG *4 □ y ^ 

0 1 2 3 

01234567890123456769012345678901 



| Type-specific | 




Fragment Offset 


1 


| Type | 


Q 


| Width 1 


Height | 



[02 0 ] 



2002 



2001 



2003 
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110 



(Base Layert) 



(FECLayeri) 



U-fiT3SHf® 
— | (Enhancement 
Layer2) 



(FEC Layer2> 



(Enhancement 
Layer3) 



L 




V s - 
















S 




S 




1-211 


1-212 



1-213 



3ft1*ifc^i-2i4 



£<B*ffi5fc2 ^1-22 



IM2] 



I 



S201 



I 



MtU BaseL"<-FCD 
Enhancement UH' "ffl)? — ^ 



FEC/X^y 



.S202 



^S203 



^S204 



>S205 



[S3] 



S301 



S302 



T 



T 



,S303 



,5304 



.S305 



FEC Layer 3 
Enhance Layer 2 



FEC Layer 2: 
Enhance Layer 1 




xzzzzzzzzzzfy 



vzzzzzzzzzzzfy 

¥ZZZZZ2ZZZZZ£$> 



KTP^yf l&M 8byte) 

0 12 3 

012345678901 23 4 56789012345678901 

|V=2|P|X| CC |M| PT | sequence number | 

-4--H-»--»-H--t--»--*--h-f--K-K-(--K-f--(-H — K -I- -I- -I- — I--I--I--4--I--4--I — t — K-t 

] timestamp j 
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CH4] 






S406 


Leave Enhancement Layer. 


| Join Error-Correction Layer. 



5404 



S402 



Leave Error-Correction Layer. 




[16] 



[ 



CPU 



104 



ROM 



RAM 



ioa.*^t>--^ 



^7 



108 



100 



102 



l/F 



109 



- ami/F 



2o^^-rz>h 



300 



209 



5smi/F - 



203 



CPU 



ROM 



RAM 



] 



, , 2-, 



208 
c± 



[015] 

RTPFEC ^n-jf's.y? 

0 1 2 3 

012345678901 2345678901 2345678901 



| sequence number j 


XOR of data length | 


1 M | packet number | 


padding | 
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[07] 

a* 7 -a— AO&g 



c 













1 






I 






1 






1 




as 







-S701 
.S702 
^S703 
-S704 
-S7Q5 



[H93 



c 



T 



-S811 






YES 





-S814 
-S816 



[i8] 



P3& 



3 



1 



X^-fTIE 
I 



1 



^S801 
-S802 
-S803 
-5804 



[014] 



JPEG^-f D — K^V^ 



IP+UDP'SV*' 



RTP'xy^ 



FEC^-*' 



FEC/^y h 



16] 
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[110] 



1001 



1002 





^1010 ! 


! i 






1011 ; 


! I 


1012 ! 








i I 




i fecj -*±mu 


1013 ? 

j 


i ' 


1014 j 


FECr 












MTU 



IP+UDP'W^ 



1 3] 



IP+UDP'V^^ 



RTP'V.y^ 



FECx-^ 



>MTU 



rt<r v h FEGrt y K 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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